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Electric Ovens in Automobile Factory for Hoods and Fenders. 


Low-Temperature Industrial Heating 














Electrically Heated Japan Ovens, 117 Kilowatts Connected. 


First Part of a Paper on Electric Heat for Baking, 
Japanning and Similar Industrial Uses—Presented 
Before Dayton Meeting of Ohio New-Business Men 


By DWIGHT D. MILLER 


about 35 years old and has grown to its present 

size in this short time practically without the aid 
of what is known as the industrial heating load, one 
which in the judgment of far-sighted and shrewd men 
is destined not only to surpass in magnitude the light- 
ing load on which the electrical industry was founded, 
but also already bids fair to equal or surpass the motor 
oad which made possible or rather necessitated the 
huge modern central station, and one which is destined 
to earn the greatest possible return on the capital al- 
ready invested, since it is the ideal load to equalize the 
plant output over the entire 24 hours thereby utilizing 
the generating units to their most productive capacity. 

The need for such a load has long been felt by the 
central station and some attempts made to secure it, 
since it was early recognized that a large part of the 
total generating capacity of the plant, which it was 
necessary to install to meet the enormous demand dur- 
ing peak hours, was of necessity idle, unproductive 
and thereby represented a loss during the larger por- 
tion of the remaining 24 hours. 

Recognizing that the motor and lighting load left 
them with far from ideal conditions from the stand- 
point of return on investment, the central stations did 
look more or less at the industrial heating load as a 
“life saver.” Unfortunately they looked at it from 
the standpoint of energy cost mainly. 


Fe isbout 35 speaking, the electrical industry is 


It looked hopeless, except in those exceptional 
cases where large water power was available. Viewed 
from that standpoint only, it is hopeless and will con- 
tinue to grow more and more so as the fuel supply 
by means of which electrical energy is generated is 
more and more exhausted and its cost per ton deliv- 
ered consequently increased. 


CoMPARATIVE Cost oF ELECTRIC AND OTHER HEat. 


With the cost of electrical energy at only one cent 
per kilowatt-hour yielding 3415 British thermal units, 
it is still approximately 28 times as expensive as coal 
at $3 per ton, 8 times as expensive as fuel oil at 5 
cents per gallon and 6% times as expensive as natural 
gas at fifty cents per 1000 cubic feet. (This ratio is 
reduced, however, by the higher efficiency of utiliza- 
tion of electric heat). These facts must be squarely 
faced if we are to make any real progress along the 
lines of the utilization of the heat of electric energy 
for commercial processes. The fact that the cost of 
these fuels is going up does not help us to any extent 
because coal is generally used to produce electrical 
energy so that the cost of producing it will increase 
correspondingly. There is no help in this direction. 

The true and only solution of the problem lies 
therefore in finding those industries in which, by rea- 
son of the manufacturing processes involved, elec- 
trical energy in the form of heat can be utilized in 
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such a manner that the total cost of the finished prod- 
uct is either cheapened, production increased or the 
quality improved to such an extent as to offset the 
higher cost of electric heat. 

In other words, unless the heat of electrical energy 
offers certain advantages which at least compensate 
for its higher cost of utilization it is hopeless to try 
to force it permanently upon commercial industries. 

















Electric Oven Used for Baking Doll Heads. 


In many cases it is possible to introduce it for 
domestic use on the argument of convenience, but for 
commercial use it must stand the “acid test” of mod- 
ern business. The wide-awake business man wants to 
know the comparative cost and whether by its use he 
can simplify his manufacturing processes or obtain 
other advantages which are either impossible or real- 
ized to a lesser extent by the use of combustion de- 
vices. 


How to MEET THE ARGUMENT OF HIGHER CosT. 


In order to answer these questions in a satisfactory 
way the first and most important point is a realization 
on the part of the salesman that the cost of heat energy 
is only one of the many items which enter into the 
total cost of the finished product, and when properly 
applied other items can be reduced, or entirely elimi- 
nated so as to cheapen the total cost. With a full 
understanding of this fact the problem is already more 
than half solved. His next step is an analysis of the 
weak points of the present methods of the utilization 
of combustion heating and in what manner the appli- 
cation of the heat of electric energy would improve 
the product. 

This involves a thorough analysis and understand- 
ing of the various cycles of operation through which 
the work passes to its completion. It may mean a 
partial or total alteration of the methods employed. 
In other words it is often necessary to fit the various 
processes of manufacturing to the use of electric heat 
rather than attempt to utilize it in the present method 
of manufacture, in order to secure the full advantage 
from the change in method of heating. 

In order to do this intelligently he must have at 
least a broad general understanding of the theory of 
heat, how it is produced, utilized and controlled} to- 
gether with the advantages of electric heat over that 
produced by combustion as viewed from the above 
standpoints, as well as the advantages of electric as 
compared to combustion heating devices. The efforts 
of the salesman will, however, be of no practical vaiue 
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in building up a large and permanent industrial heat- 
ing load unless they are backed up with fair and just 
rates on the part of the central stations. 


PRINCIPLES OF HEAT APPLICATION FOR INDUSTRIAL 


UsEs. 


The heat energy required in a large number of in- 
dustrial plants as compared to the energy used for 
light and power, is far in excess, often many times 
greater. The demand is continually increasing, espe- 
cially for heat at high temperature, so that today the 
total amount used is enormous, while its application 
is distributed among a large and ever growing field. 

Heat Generation.—Until quite recently these de- 
mands have been met by the utilization of heat pro- 
duced from the combustion of fuels, principally gas, 
oil and the various forms of coal and carbonaceous 
matter. Today, however, due to the efforts of the 
engineers and the manufacturers of electrical ap- 
paratus, as well as a general realization on the part of 
the users of the superiority of electric heat in a great 
many processes, the demand for heat electrically gen- 
erated is increasing in some localities almost faster 
than it can be supplied and the electrical industry as 
a whole rapidly coming into its own. 

Heat obtained from any fuel is the result of the 
chemical processes of combustion with oxygen and to 
have oxygen we must have air, while on the other 
hand heat produced from electrical energy is not the 
result of any chemical process but simply a manifesta- 
tion of the energy itself in another form and can be 
utilized in any atmosphere, either oxidizing, neutral or 
reducing. By an oxidizing atmosphere is meant an at- 
mosphere in which there is present more air than is 
necessary to support the chemical process of combus- 
tion; by a neutral atmosphere is meant one in which 
there is present just sufficient air to support combus- 
tion; while by a reducing atmosphere is meant an at- 
mosphere in which there is an insufficient quantity of 
air to support the chemical process of complete com- 
bustion. 

In making comparisons between the heat of elec- 
trical energy and that produced by combustion it is 
usually assumed that the combustion is perfect. That 
assumption is far from true; in fact complete combus- 
tion is rarely if ever obtained commercially in the in- 
dustrial arts. It must be remembered that solid or 
liquid fuel must be converted into gas and mixed with 
a certain minimum ouantity of the oxygen of the air 
before combustion really takes place, and in order to 
get perfect and complete combustion this air must be 
mixed in just the right proportion—a condition not 
easy to control. On the other hand, electric heat is 
merely another form of electrical energy, the conver- 
sion taking place by simply throwing a switch. With 
fixed conditions as to size and material of conductor 
and voltage we are bound to get the same degree of 
heat, whereas humidity of air and velocity of wind 
affect combustion: 

Heat Utilization. —The fact that it is not the prod- 
uct of combustion, does not give up any gases and can 
be used in any atmosphere makes the utilization of 
electric heat much more flexible and its application 
easier than in the case of heat from combustion. From 
these two standpoints alone it is in a class by itself. 

As an illustration, let us take the case of an elec- 
tric oven for baking japan. Here the source of heat 
is derived from individual units radiating heat up to 
a certain maximum capacity and temperature for 
which they are designed. By using several units and 
connecting them in series or parallel, we can produce 
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iust the exact amount of heat and temperature which 
will give the best results. Moreover, these specific con- 
ditions can be obtained over and over again at will. 

By proper design and combination of units all re- 
quirements for the utilization of heat over a wide and 
varying range can be met, due to the fact that the 
quantity of heat energy from electrically generated 
heat is independent of temperature. This means that 
it is possible to radiate a large amount of energy from 
the resistor at a temperature very slightly above the 
surroundings, or it may be dissipated in more or less 
juantity at many times that temperature. Moreover, 
each heating unit is comparatively small and compact 
in design, portable, and easily placed where its heat can 
he best utilized. On the other hand, the heat of com- 
hustion requires by its very nature that the tempera- 
ture be high before the various fuels will ignite and 
there is no possibility of using this heat below the 
ignition temperature unless baffled or muff'ed in some 
manner to secure the lower temperature. 

Since there are no gases given off, nor is the pres- 
ence of oxvgen necessary. only sufficient ventilation to 
-arry off the vapors produced by the processes is re- 
quired in an electric oven, while with a gas or oil-fired 
oven ventilation is necessary, not only to carry off the 
vapors referred to, but also to provide the air neces- 
sary for combustion and to carry off the combustion 
products. There is also present the serious danger 
from fire and explosion, resulting in the loss of ma- 
teri2l, the loss of production, and even the loss of life 
itself. 

Three Methods of Imparting Heat.—There are 
three ways of imparting heat and hence three sources 
of loss, since total heat supplied equals heat usefully 
applied plus heat lost. These are (1) radiation, (2) 
‘onduction and (3) convection. 

By radiation is meant the passage of heat from one 
object to another through the agency of the ether 
waves. It takes place between two bodies at all dis- 
tances apart, and follows the laws for the radiation of 
light. The rays proceed in straight lines and their in- 
tensity varies inversely as the square of the distance. 

By conduction is meant the transfer of heat between 
two bodies or parts of a body which touch each other. 

By convection (carrying of heat) is meant the 
transfer of heat from one object or place to another 
through the agency of any moving gas or liquid. A 
good illustration of the principles of convection is the 
ordinary house furnace which heats the house by the 
movement of the particles forming the fluid mass of 
hot air currents arising therefrom. 

Heat is energy and manifests itself by vibration of 
the molecules composing the body under treatment. 
This vibration increases in rapidity as the temperature 
is increased and heat flows from the hotter to the 
cooler surface by any one or a combination of the 
three methods just mentioned. 

High thermal efficiency can only be obtained by re- 
ducing these three sources of heat loss as much as pos- 
sible. It is important that the insulating material have 
little mass in order to keep as low as possible its heat- 
absorbing power. In other words, proper design re- 
quires that the heat radiated from an oven through its 
walls shall be a minimum as well as that absorbed by 
the walls. 

Reducing the Losses.—As an illustration, suppose 
we have an electric oven operating at an efficiency of 80 
per cent and a gas oven at an efficiency of 20 per cent: 
assume that there are 8000 B.t.u. required to accom- 
plish the desired result. This means then that we 
must have heaters generating 10,000 B.t.u. in the elec- 
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tric oven, and 40,000 B.t.u. must be generated in the 
gas oven. 

Again, suppose that by the use of proper “lagging” 
the loss is reduced by 1000 B.t.u., then the efficiency of 
the electric oven becomes 8000 divided by 9000 or 88.8 
per cent, and that of the gas oven 8000 divided by 
39,000 or 20.5 per cent. It is evident, therefore, that 
it is well worth while to use the best insulation in con- 
nection with the high-efficiency electric oven. In an 
electric oven the heaters can be placed close to the 
work and the full benefit of the radiated heat ob- 
tained, while in a gas or oil-fired oven very little of 
the heat is obtained by radiation. 

Loss by conduction in an oven is caused by the 
use of through bolts running from the inside of the 
oven through the lagging and metal inclosure to the 
outside; also by stiffening braces and joints not prop- 
erly insulated. In the modern up-to-date oven through 
bolts are avoided entirely and proper insulation pro- 
vided for all joints and braces. 

The loss by convection is the principal heat loss of 
an oven. We have already seen that ventilation must 
be provided to carry off the vapors arising from the 
process of drying and baking and that in the case of 
heat derived by combustion, it is required in addition 
to carry off the products arising therefrom. Circula- 
tion of air is also necessary to get an even distribution 
of heat throughout the entire inclosure and to produce 
the best drying effects both as to time and quality of 
product. That this is greater in a gas or oil-fired oven 
has already been pointed out, due to the fact that in 
order to utilize the heat at a lower temperature than 
that of its ignition it must be baffled or muffled, which 
means considerable loss in thermal efficiency, due to 
the larger convection losses on account of the greater 
quantity of moving air. On the other hand, electric 
heating elements give a uniform heat radiation and 
muffling is unnecessary. 

The heat losses became more troublesome the high- 





Interior of Electrically Heated Body-Baking Ovens in 
Automobile Factory. 


er the temperature required. The nature of appliance 
for carrying out certain processes is such that a large 
percentage of the heat escapes to the atmosphere and 
adds a further handicap to combustion-heating de- 
vices. In fact, it is by no means rare to find coal-fired 
or even oil-fired appliances today whose thermal ef- 
ficiency is no greater than 1% per cent, which means 
that 65 times as much heat as is utilized in the useful 
work of heating is discharged into the atmosphere. 

The ratio of efficiency of application of heat of 
combustion to application of electric heat is in general 
about 3% to 1 in favor of electric heat. 
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Total 
B.T.U. 
100 
100 


Useful Lost 

B.T.U. B.T.U. 
Combustion devices 20 80 
Electric devices.......... 70 30 

The general characteristic of fuel-burning devices 
is that other things being equal, higher thermal ef- 
ficiencies will be obtained at low than at high tempera- 
tures, while in the case of electric heating devices high 
thermal efficiencies can be obtained from low to the 
highest temperatures in commercial use because of the 
fact that electrical energy is converted into heat at 
100 per cent efficiency. 

Moreover, the desired temperature is obtained to a 
nicety in the minimum of time, is uniform and can be 
reproduced as often as desired, both as to volume and 
intensity with a certainty possible by no other method 
of heat utilization. 


Various Types oF HEATING UNITS. 


Since heat is used in a large number of different 
ways and processes, several distinct types of electrical 
heating units have been manufactured to meet the 
specific requirements of the industry in which they are 
used. 

These various types fall naturally into the follow- 
ing broad classification: 

1. Air or space heaters—heating taking place by 
means of radiation and convection from metal re- 
sistors. 

2. Metal heaters—in which the material under 
treatment is the resistor—heating taking place by 
means of conduction. 

3. Immersion or imbedded resitance heaters—heat- 
ing taking place by means of convection, conduction 
and radiation. 

4. Furnaces of the carbon-resistance type. In the 
broadest sense of the word these might be included as 
a subdivision of Class 1 since they are used to heat the 
space inclosed within the furnace. However, since the 
resistors are made of carbon instead of metal after a 
certain limiting temperature (approximately 1800 
Fahrenheit) has been reached and because their use is 
confined to high temperature they may properly be 
considered in a separate classification. 














Electrically Heated Japan Baking Oven. 


While we have given above the four general classes 
of heating units, when it comes to practical applica- 
tions it will often be found that units from different 
classes are used to accomplish the same purpose, ac- 
cording to the standard practice of the manufacturer 
furnishing them. In other words, the practice of some 
companies is to manufacture but a single heating unit 
and adapt it to the various uses demanded by the appli- 
cation of electric heat to the numerous uses of the 
industrial heating field. 
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Air or Space Heaters——The basic idea underlying 
the proper design of air heaters is to provide maxi- 
mum area of resistor, dissipating the greatest amount 
of energy in the form of heat with the lowest possible 
temperature. This design means not only long life, 
but also affords the greatest flexibility in meeting the 
various requirements over a wide range of temperature 
by proper combination and connection of units. 

The standard air heating unit is made up of metal- 
lic resistors in the form of ribbons of the nickel- 
chrome combination, which is free from corrosion in 
the air at temperature far in excess of their normal 
operation. 

The unit consists of a steel or cast-iron frame car- 
rying insulators of high resistance, even at the fusing 
point of the metallic resistor. This insulation on 
which the ribbon is wound is made of alundum (a 
product of the electric furnace) or a mineral com- 
pound in which alundum is present in large quantity, 
and has, in addition to high insulation and refactori- 
ness at high temperatures, no expansion and contrac- 
tion, nor is it affected by moisture at high temperature. 

The distinguishing feature in this design is that 
there is no insulation of any kind covering the resist- 
ors, which impart heat by means of radiation and con- 
vection. 

The air heater is used for a great many purposes 
principally for drying and baking of all kinds, such as 
enamels and japans in the automobile industry; core 
baking; bread baking; toasting cereals, etc.; also for 
heating the cabs of large cranes in industrial plants, 
which, being in motion a large part of the time, makes 
any form of combustion heating undesirable. 

Metal Heaters—tThis class consists more of a 
method of heating rather than of heating units, in that 
large volume of current at very low voltage is passed 
through the material under treatment, the heating 
effect being obtained by localizing the current within a 
definite area. Its principal use is in welding of all 
kinds, such as arc, butt, spot and lap welding. brazing 
and upsetting. The apparatus for accomplishing this 
purpose is made by various machine manufacturers 
and is designed to convey not only the large volume 
of current but also to apply the pressure necessary to 
complete the operation, the heating effect taking place 
by conduction. For welding, carbon or metal elec- 
trodes with their holders are necessary. 

Immersion or Imbedded Resistance Heaters.—T« 
this class belong the majority of the heating units in 
commercial use today. The heating element, which is 
made of metal in the form of wire. ribbon, or grid, is 
carefully insulated with mica or micanite and inclose:| 
in a metal casing or it may consist of wire imbedded 
in enamel. Other insulating material, such as asbestos, 
magnesia, soapstone and porcelain, is frequently used. 
These units are either clamped for temporary use or 
permanently attached by welding and fusing to the 
surface to be heated, or immersed in the solid or liquids 
under treatment—the heating effect being obtained by 
conduction, radiation and convection. 

Furnaces of the Carbon Resistance Type.—Here 
again this class deals more with the method of heat 
used than with the heating unit itself. A description 
of this type of furnace is given in the book on “The 
Electric Furnace,” forming Part 1 of the “Industrial 
Heating as a Central-Station Load,” issued by the 
Society for Electric Development. This type of fur- 
nace is used mainly in the various heat treatments of 
.steels. In general, the units should be designed for low 
demand and long-hour use rather than high demand 


and short-hour use. 
(To be continued.) 
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An Interesting Transmission-Line River 
Crossing 


Salient Features of 190-Foot Towers Carrying 15 Conductors 
with a 1300-Foot Span of Toledo Railways & Light Company 


passing interest even in these times of big things 

because of the number of unique features of de- 
sign, and the importance and magnitude of the under- 
taking, is in course of completion by the Toledo Rail- 
ways & Light Company. When completed this 
transmission line now in the building will join to- 
gether the Water Street station of the Toledo Railways 
& Light Company in Toledo and the new East Side 
station of the Acme Power Company on the other side 
of the river. Both companies are Doherty proper- 
ties and the completed line will enable interchange of 
power between the two stations.and permit the trans- 
mission of energy from the East Side station into 
Toledo. ’ 

Particular interest attaches to this undertaking be- 
cause of the long span over the Maumee River, the 
large number of conductors carried by the towers, and 
the height of the towers. The conditions are such 
that extra precautions have had to be taken to assure 
safety to the public, the Pennsylvania Railroad trains 
and ships passing below ; while the importance of elim- 
inating interruptions has also been borne in mind in 
adopting the most solid and rugged construction. The 
height of the towers, the length of the river spans, 
and the heavy loading have necessitated additional 
precautions in the way of high factors of safety and 
design. 

Normally the direction of energy flow will be from 
the Acme Power Company’s East Side station to the 
Water Street station of the Toledo Railways & Light 
Company. The circuits from the East Side station 
will emerge from the station to a lead frame structure 
directly outside the station and go overhead to a 104- 
foot steel tower 550 feet distant. The next span will 
he 757 feet distant, terminating at a 190-foot steel 
tower at the east bank of the Maumee River. The 
river span is 1300 feet in length, terminating on the 
west side of the river at a tower identical as to size 
and construction to that on the other side of the river. 
From the west-side tower the conductors will go down 
almost vertically through choke coils and disconnect 
switches to cable end-bells emerging into eight No. oo 
sector-shaped, 9/32 by 7/32 inches, paper-insulated, 
lead-covered cables which go underground to the 
Water Street station. The overhead will comprise 
four three-phase circuits and three stranded steel 
overhead grounded conductors for lightning pro- 
tection, making in all 15 conductors. The length of 
the span and the large number of conductors carried 
by two towers makes this installation ‘unique. 


A TRANSMISSION line project of more than 


STEEL Towers. 


The two strain towers carrying the 1300-foot span 
across the river are identical in construction and de- 
sign. Each is made up of L-sections built up and 
riveted together. The steel at the cable rack and above 
is galvanized, while that below the rack is painted with 
triple coatings of weatherproof paint chosen especially 





phere due to smoke and chemicals of industry and lake 
fogs. The base of these towers at the ground level 
measures 40 feet in the direction of strain due the con- 
ductors and 30 feet in the other direction, making a 
foundation of more than 1200 square feet necessary. 
From the base the main steel members taper toward 
the top, as shown in the photograph. 

Apart from the interesting details of re-enforcing 
and fabrication to prevent bending under any condi- 
tion of broken conductors on either side of the towers, 
the foundation has received a large amount of atten- 
tion. The towers rest upon exceptionally secure and 
solid foundations, designed both as regards side pres- 
sures due conductor pull as also uplift due to unfavor- 
able soil. The four main legs of the towers rest on 















A 









Zr 
































NZ 
i = iL 
A / 


Tt 
s 


=, 





LF 
By 


D> 


Xx 









Span Tower on West Side of Maumee. River, Showing Cable 
Rack and Wide Base of Tower. 


concrete columns to which they are anchored and en- 
cased. These columns in turn rest upon and are an 
integral part of a concrete foundation of the coffer- 
dam type, which in turn is protected by an encasing 
of piles driven 45 feet into the ground. These piles 
serve the double function of protecting the foundation 
for the towers and as a form for the concrete founda- 
tion in the making. The pipes are covered with a cap 
of concrete which acts as a platform for expediting 
construction and during similar times. 

That overturning and uplifting due to sub-soil con- 
ditions required special consideration because of the 
severe loading conditions obtaining can better be 
realized after a consideration of the load. Allowing 
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for 44-inch loading of ice, a wind velocity of 70 miles 
per hour, and 8 pounds per square inch wind pressure 
on each of the 12 conductors, gives a load of about 
35 tons. When it is remembered that this pull will be 
at a leverage of 190 feet, the tendency to overturn and 
the absolute necessity for particularly solid and heavy 
foundations are apparent. 


CONDUCTORS. 


Altogether there will be 15 conductors carried by 
the towers. Twelve of these will make up the four 
three-phase circuits, the remaining three being the 
earthed overhead ground wires. The conductors for 
the circuits will have a cross section of 250,000 c. m. 
and will be of bare hard-drawn stranded copper. For 
the overhead grounded conductors Siemens-Martin 
double-galvanized stranded steel cable will be em- 
ployed. The conductors for each circuit will be,placed 
in the vertical plane, with a spacing between con- 
ductors of 10 feet. The distance between adjacent 
conductors of different circuits will also be 10 feet. 
\n allowance of 50 feet has been made for sag, and 
upon this basis the towers have been chosen so that 
the height between the four bottom conductors and 
the mean water level of the lake will be about 130 feet. 


INSULATORS. 


It is the intention when first commencing to oper- 
ate the line to use a voltage of 23,000 volts, delta 
pressure. the total normal capacity of the four three- 
phase circuits thus amounting to 20,000 kilowatts, 
which is in itself a large amount of energy to be car- 
ried by two strain towers. It is, however, the inten- 
tion to ultimately raise the pressure between con- 
ductors to 66,000 volts, when the total energy trans- 
mitted across the river will aggregate some 57,000 or 
approximately 60,000 kilowatts. This will probably 
be the largest amount of energy transmitted across a 
river by two towers in the United States. 

The fact that the final operating voltage will be 
66,000 volts has had a bearing upon the choice of 
insulators, the insulators being chosen for eventual 
and not immediate requirements, as it was felt that 
changing insulators when the time came would be an 
unnecessary expense and subject men to unjustifiable 
hazards. 

On the lead frame at the East Side station where 
the conductors emerge toward the river pin-type in- 
sulators specified as Ohio Brass Company’s No. 552 
will be used. The shorter spans, of which there are 
two, of 550 and 757 feet, respectively, in length, will 
be carried by No. 18688 strain insulators with double 
strings of No. 11535 suspension insulators, using six 
disks to a string. The method to be employed for sup- 
porting and anchoring the 1300-foot span, which per- 
haps might be rightly considered as consisting of 12 
spans since there are 12 conductors to be carried by 
insulators, is unique because a new tvpe of insulator 
is to be used. This insulator is specified by the Ohio 
Brass Company as Drg. No. r1o18. This insulator is 
of the familiar wood strain type incased in a porce- 
lain barrel, which is then filled with oil. The insulators 
are essentially of the strain type each insulator, in fact, 
being designed to carry a mechanical load of 15,000 
pounds continually. A load of 6000 pounds due to 
each conductor has been allowed for, with ice and 
wind loading as well as the weight of conductor, 
which gives a factor of safety well within conserva- 
tive design. 

The above details of the transmission line project 
in process of construction is part only of the develep- 
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ment that would have been carried out had not condi- 
tions created by the war caused temporary curtailment. 
Thirty miles of steel-tower transmission line consist- 
ing of double-circuit towers, with two circuits and two 
overhead ground wires is in process of development. 
Complete surveys have been finished, much of the 
right-of-way has already been obtained, and the steel 
structures designed. The completed transmission sys- 
tem will include in this 30 miles of transmission two 
river crossings very similar to the one already de- 
scribed, each at different locations along the Maumee 
River. The labor and materials situation and allied 
conditions incident to the war have caused the work 
to be held up, except that which has already been 
described, until a more opportune time. 

All the steel structures required for the transmis- 
sion lines, including that already erected, were de- 
signed by and will be furnished by the American 
Bridge Company. All insulators are to be supplied 


by the Ohio Brass Company. The design and instal- 
lation of this transmission system is in direct charge 
of W. E. Richards, superintendent of electrical de- 
partment, Toledo Railways & Light Company. 





FEATURES OF NEW SUBSTATION FOR 
INDUSTRIAL PLANT. 


Ring-Feeder System Used in Station Erected by Public 
Service Company of Northern Illinois. 


The National Malleable Castings Company, Chi- 
cago, has about completed at its Grant works, Fifty- 
second Avenue and Fifteenth Street, Cicero, a new 
substation through which electric energy for its plant 
is being served by the Public Service Company of 
Northern Illinois. This substation, which is inclosed 
in a 25 hy 40-foot brick building, was built and 
equipped by the National Malleable Castings Company 
from plans prepared by C. W. PenDell, engineer for 
the contract department of Public Service Company. 

In the new substation there are being installed 
three 500-kilovolt-ampere standard transformers, by 
which central-station power will be received at 12,000 
volts and stepped down to 2300 volts for transmission 
to smaller transformers in various parts of the plant, 
current there being stepped down to 440 volts for mo- 
tors, and to 110 volts for lighting. The main switch- 
board is situated within the company’s own generating 
room. 

An interesting feature of the substation design is 
that it puts into effect the ring system of incoming 
feeders. That is, there are two incoming feeder lines 
operating in parallel, and ecuipped with reverse power 
relays, this arrangement giving greater assurance of 
continuity of service than could be had with one feeder 
line. The expenditure to provide equipment neces- 
sary to secure the advantages of the ring system of 
feeders and greater flexibility of service was not ex- 
cessive. 

The distributing system, from substation to the 
plant transformers, comprises both underground and 
overhead cables in conduit. The maximum load the 
plant will require is 4000 kilowatts, although the pres- 
ent service amounts to only 1500 kilowatts. The sub- 
station equipment is adequate to carry the maximum 
demand when the total load of 4000 kilowatts is thrown 
on the line. A Heroult 6-ton, 3-phase electric furnace 
installed in the Grant works requires about 1ooo kilo- 
watts, alternating current. 

The substation, building and complete equipment, 
will cost about $30,000. 
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Some Phases of Protecting Distributing 
Transformers 


Choice of Unit, Lightning Arresters, Oil Levels and 
Complete Records are Some of the Factors Involved 
in Conserving Transformer Life and Capacity 


By S. F. ERICKSON 


HE distributing transformer is one of the most 
T frequently seen and most generously distributed 

pieces of electrical apparatus. It is used almost 
everywhere, wherever alternating current above 440 
volts is distributed. It is one of the most efficient 
jieces of equipment made, and on the basis of unit 
ost, one of the cheapest, due largely to the fact that 
t is made in such large quantities. The distributing 
transformer is an important factor in central-station 
service, and for the majority of customers is perhaps 
the best-known connecting link between station and 
service switch. 

Notwithstanding the important part it plays in 
service rendered, the pole-type distributing transformer 
is somewhat unique. Generators are carefully housed, 
as cautiously operated and protected bv relays and 
reactances; oil switches are encased in barriers, and 
so forth; cables and windings are watched and insula- 
tion measurements are taken. But the pole-type dis- 
tributing transformer is installed alone, exposed to all 
kinds of weather, and as often as not receives little 


or, at most, but scant attention after once being in- 
stalled. 

Because of the position it occupies—a barrier be- 
tween high and low voltage, the medium for main- 
taining good voltage and continuous service, almost 
the last and one of the most often seen links in the 
long chain of service between coal pile and customers’ 
service switch—the distributing transformer deserves 
consideration, and more than it often receives. More- 
over, the fact that it receives so little attention when 
once installed, out of sight, out of mind, makes it all 
the more important that it be subjected to scrutiny 
before it goes into service, that it may be fitted for 
the work as regards characteristics, condition and 
capacity. : 

PROTECTING TRANSFORMERS. 


The problem of protecting the transformer covers 
cuite a wide field, and necessarily covers a diversity 
of subjects and considerations from various view- 
points, such as performance, life, cost of maintenance, 
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cost of repairs and expense of deranged service. 
Whatever the viewpoint, one fact usually holds, as it 
does so often, namely, that prevention is better than 
cure. In other words, protection is better than rem- 
edy, and it is in this spirit that protection should be 
discussed. 

A distributing transformer should be protected 
from itself, for it is self-destructive, and if necessary 
will take more and more load until it destroys itself 
unless protected. It must be protected from influ- 
ences within and without. Means of protection should 
commence before the unit is placed in service by 
choosing a unit fit for the work, and should continue 
so long as the unit remains in service. 

Many transformer troubles start before the trans- 
former is installed, and are due to mistakes. Polarity 
may be wrong; ratio may be off due to connecting up 
the wrong taps or wrong name plate; leads may be 
broken; oil levels may be low or oil may be lacking 
altogether; covers may not be clamped down tightly 
and moisture may enter and cause breakdown. These 
are precautions that should be attended to before a 
transformer goes into service, regardless of the class 
of service, for these precautions are fundamental. The 
first thing toward efficient transformer operation is to 
have proper inspection methods and facilities for the 
handling of all transformers before sending them out 
on the line, for it is easier, cheaper and quicker to 
determine the conditions of a transformer on the 
ground with facilities at hand than afterwards when 
isolated on a pole. 


PROTECTION AGAINST LIGHTNING. 


Lightning throughout a large part of the country 


has always necessitated protective measures. So, too, 
one of the most important factors affecting the life 
and performance of the distributing transformer is 
that of protection against lightning. The distributing 
transformer is so widely installed. the primary con- 
ductors supplying it are so scattered and prolifically 
distributed that lightning is able to make itself objec- 
tionable to a greater extent than where apparatus and 
conductors are less: generously distributed. 

Protection of distributing transformers against 
lightning takes a number of forms, in which it may 
perhaps be said the protection afforded is somewhat 
proportional to the cost of obtaining protection. 

Perhaps the method of protection most commonly 
emploved is that of installing lightning arresters, the 
purpose of which is to by-pass the lightning discharge 
to earth. At different times it has been recommended 
that an arrester be used for each transformer, and 
should be installed about one span away from the 
transformer it is protecting. However, it seems the 
general opinion now that while the installation of an 
arrester one span away removes the objection of hav- 
ing transformer and arrester on the same pole, a large 
degree of protection is lost. (See “Studies in Light- 
ning Protection on 4000-Volt Circuits,” by D. W. 
Roper, A. I. E. E. Transactions, 1916.) 

Another way of reducing lightning troubles, de- 
veloped by D. W. Roper and described by him in his 
paper before the A. I. E. E., is to reduce the vul- 
nerable places in a transformer so that, should light- 
ning enter the transformer, short circuits and broken- 
down insulation may be less likely to occur. 

The use of choke coils. to keep back high-frequency 
discharges, long applied to station apparatus, is find- 
ing favor for use with distributing transformers, 
either alone or in addition to arrester protection. 

A fourth way of mitigating the effects of lightning 
consists of modifying the relative potential differences 
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between transformer windings and case with or with- 
out additional arrester protection. 


INDIVIDUAL ARRESTER PROTECTION. 


As brought out in Roper’s paper, the installation 
of individual lightning arresters on the same pole as 
the transformer resulted in nearly 100 per cent pro- 
tection. Against the advantages in the way of pro- 
tection must be balanced the disadvantages. These 
are that the cost of protection is high, the higher the 
smaller the transformer capacity, when expressed on 
basis of kilowatt capacity; the additional space occu- 
pied by the arrester on a pole already carrying cutout 
and transformer possibly necessitates higher poles, 
and in any case additional line work is necessitated ; 
the cost of obtaining low-resistance grounds may also 
be a serious item in some localities. 


REDUCING THE SUSCEPTIBILITY OF THE 
TRANSFORMER. 


Roper, in addition to installing arresters on the 
same poles as the transformers, made the transform- 
ers as invulnerable as possible in a simple way. Where 
terminals were used for obtaining different voltages 
they were submerged well below the oil level. Where 
terminals were not required, the terminal blocks of 
porcelain were taken out and replaced with wooden 
blocks for holding the leads in place. The porcelain 
terminal block as usually supplied with a transformer 
of the distributing type simply courts trouble from 
lightning. It is situated where the lighting can best 
find it; the distance between terminals is short and 
thus favors the discharge of high-frequency current 
across them, to be followed by dynamic current from 
the station. Submerging these blocks in the oil in- 
creases the equivalent spark-over voltage because a 
barrier of oil instead of air exists between terminals. 
The elimination of voltage taps is also a step in the 
right direction, because windings may then have their 
end turns more efficiently insulated, and the short dis- 
tance between the ends of coils may then be pro- 
tected and far apart instead of close together and 
exposed, making for a safer as well as a cheaper 
transformer. . 

To make a transformer as immune as possible 
from external influences seems the first step toward 
protection. The lightning arrester should come after- 
wards. Moreover, when a transformer has been so 
treated, the treatment is an integral part of the trans- 
former and the protection remains with the trans- 
former, whether the latter is moved or not, thus at 
once reducing work and saving time in emergency 
should it be necessary to change the location of a 
transformer. In some localities thundred storms are 
not very severe, nor are they frequent. Changes in the 
transformers may in such cases give sufficient im- 
munity from lightning without the expense of in- 
stalling arresters, with all the disadvantages that go 
with them, in the way of expense, added equipment, 
and so- forth. Later, if reducing the vulnerable places 
in the transformer does not suffice, lightning arresters 
mav he installed. It is betters however, to have your 
protective measure in vour transformer, and thus 
when the one is moved the other goes along auto- 
matically. 


Tre Cnoxe Corr HAs Mucy to RECOMMEND It. 


The choke coil, alone or with a transformer made 
as immune as possible, or with the lightning arrester, 
has much to recommend it. It is cheap and can be 
made in the transformer repair shop at low cost. It 
occupies less space than the arrester, and once up 
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remains up without need of attention, which is not the 
case with the arrester. Where lightning-arrester 
erounds are costly and imefficient, thus detracting 
‘rom the value of an arrester, the use of choke coils 
may be particularly attractive, with or without the 
arrester. While no complete records are available as 
to the efficacy of choke coils in combination with dis- 
tribution transformers, there are companies using 
choke coils that claims to have reduced their burnouts 
due to lightning 30 per cent and more. This is less 
han the reduction by eliminating terminal blocks and 
use of individual arresters on the same. pole as the 
transformer, but then the cost of Mr. Roper’s scheme 
has been claimed to be hardly justified by the saving 
made unless continuity of service is capitalized. On 
the other hand, the choke coil, being a home-made 
affair, is of very low cost. Operating data as to the 
use of choke coils are thus needed and would be wel- 
omed by utilities generally. 


[Tne STATUS OF THE GROUNDED TRANSFORMER CASE. 


The position of the grounded transformer case is 
rather that it is theoretically full of promise, and yet 
its expectations have not materialized. Roper in his 
classic before the A. I. E. E. states he failed to deter- 
mine the value of the grounded transformer case, but 
admitted tests had been rather limited, and that results 
were by no means conclusive. 

The grounded transformer case should theoreti- 
cally be an effective method of cheaply reducing burn- 
outs due to lightning discharges. It is not the poten- 
tial due the lightning discharge between winding and 
ground that is so important as it is that between pri- 
mary and secondary. This latter must be compara- 
tively low, a few thousand volts, whereas the former 
may be very high indeed. If the transformer case be 
grounded, and if a lightning arrester be connected 
between line and case, the potential difference between 
primary winding and case and secondary may be kept 
down. It has been further suggested that the sec- 
ondary be connected to the case—which is equivalent 
to earth—through a spark gap. With the above ar- 
rangement while the transformer as a complete unit 
may be many thousand volts above earth, the poten- 
tial difference between primary and secondary may be 
only a few thousand volts, and well within the ability 
of the insulation to withstand it. One very great ad- 
vantage of the above arrangement, as will be seen, is 
that lightning protection is independent of earth re- 
sistance and also is little affected by the impedance of 
the ground wire. It might be supposed, therefore, 
that the above method might be found verv convenient 
where earth resistances are extremely high. 

In grounding transformer cases it should be borne 
in mind that the hazards to linemen are increased, 
unless some means is available for interrupting the 
ground connection while men are working on the pole 
carrying the transformer. The efficiency of the 
grounded transformer case has not been proved either 
theoretically or in practice. It would appear worthy 
of consideration, however, in some of the combina- 
tions already mentioned. 


Oit As A Factor AFFECTING PERFORMANCE. 


Oil plays a vital part in maintaining the insulating 
properties of the windings.and in enabling dissipation 
of the heat losses from the interior to the exterior of 
the transformer. No oil-filled unit should be installed 
without oil, of course. But it is not enough that there 
be oil in the case. It should be definitely known that 
the oil will not gradually ooze out by syphoning up 
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the leads or through small sand holes in the case. 
Syphoning of oil along the leads of both high and low- 
voltage coils does occur, and while the quantity of oil 
passed in this way is small at any time the amount is 
considerable when considered over months. Syphoning 
oil has a number of objections. To begin with, oil 
rots rubber, reduces its insulating properties and short- 
ens its useful life. One company at least has adopted 
paper-insulated leads in place of rubber because of 
the effect of transil oil upon the latter. Continuous 
syphoning results eventually in a reduction of oil level, 
which not only increases the temperature of the coils 
for a given load, thereby reducing capacity and endan- 
gering the unit, but also makes the windings more 

















Fig. 2.—Method of Mounting Large Transformer Serving Ter- 
ritory With High Load Density, or Heavy Individual Load. 


susceptible to lightning troubles and insulation fail- 
ures. QOjil-soaked leads and poles have been known 
to result in complete destruction of transformer and 
pole, for a fire that had started either in the transform- 
er or at the pole had found the oil-soaked pole readily 
combustible. A syphoning transformer lead is thus 
seen to be a menace to service as well as apparatus. 

Syphoning can be prevented by a little care. Oil 
levels should not be too high—that is, not higher than 
is necessary to cover the coils or terminals where 
such exist. The insulation on the leads should be cut 
back so as to cease an inch or more before reaching 
the oil level. Stranded cables should have their strands 
soldered together, as this reduces the capillary attrac- 
tion between strands, which is responsible for the 
passage of oil along the conductor. Precautions against 
syphoning and the escape of oil should be taken before 
a transformer is sent out from the warehouse. How- 
ever, because a unit appears in good shape when 
installed is no criterion that it will remain so. An 
inspection some time after its going into service is 
therefore advisable. 


Factors INVOLVED WHEN OPERATING PoLe-TyPE .- 
TRANSFORMERS ON THE GROUND. 


Pole type transformers are often operated on the 
ground instead of on a pole. It may be that it is 
desirable on account of voltage regulation or reducing 
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secondary drop, and economy of copper, or for keep- 
ing down the initial investment. Whereas standard 
oil-immersed station transformers might be preferable 
they are less easy to obtain on short notice than are 
distributing transformers, and also being made in 
smaller quantities, are usually of high price per kilo- 
watt. 

Whatever the reason for installing pole type trans- 
formers on the ground instead of upon a pole, whether 
indoors or outdoors, there are several points that 
ought not to need mentioning as being self-apparent, 
and vet it is common to see them neglected or not 
given sufficient consideration. One of these deals 
with ventilation and heat dissipation, the other with 
potential stresses and insulation. 


VENTILATION AFFECTS LIFE AND PERFORMANCE. 


It is not uncommon to find pole type transformers 
packed needlessly close together, each interfering with 
the heat transfer of the others. Transformers that 
were designed for outdoor service are often housed in 
structures where air has apparently been carefully 
excluded. Many of these so-called transformer vaults 
are practically air-tight, and the only escape for the 
heat is through the walls, roof and floor of the struc- 
ture. It is the rule rather than the exception to find 
the air stagnant—and air is a good heat insulator. On 
many occasions the ambient temperature of the air 
may be found around 70 degrees centigrade, with a 
transformer designed for outdoor service. 

\mple air circulation is always desirable, on score 
of long life and maximum capacity for work. The 
individual transformers should be arranged so that 
zones of stagnant air and short-circuited areas do not 
exist. Vents in the walls and stacks in the roof are 
good investments, even when expensive. which they 
never need be. Transformer losses and the cubic con- 
tents of the transformer vaults and air circulation 
appear to bear inverse relation to one another in the 
average transformer vault. The complete housing of 
apparatus designed for outdoor service is not only 
foolish in that it is money and effort wasted, but the 
more objectionable in that capacity is reduced, because 
of the lower dissipation of heat, or, what is more 
likely, the life is shortened, and also income reduced 
because of the increased voltage drop due to higher 
I?R losses. 


EFFECT OF EARTHED CASE AND CORE. 


Placing a pole type transformer on the ground 
may make it advisable to consider the effect of doing 


so upon the insulation. The core and case are in- 
sulated very materially from ground when hung upon 
a wooden pole, even in wet weather. When installed 
upon the ground this insulation, of course, no longer 
exists, and instead case and core may be verv effi- 
ciently grounded, as when standing upon channel 
irons. In the ordinary way this should make no dif- 
ference, nor endanger insulation of either primary or 
secondary, as one side of the secondary is usually 
grounded in any case. Accidents are more liable to 
happen, however, and conditions that might exist with 
an insulated core without trouble may make them- 
selves objectionable with the grounded core. Apart 
from trouble to leads inside and immediately outside 
the transformer, electrostatic as well as electromag- 
netic phenomena may cause dielectric failures with 
the grounded case and core, but this may be expected 
where pressures of 12,000 volts and higher are em- 
ploved rather than with the customary 220 volts. Elec- 
trostatic effects also are liable to make themselves felt 
when the distributing network is the secondary of a 
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long high-voltage line; whilst the disturbances occur 
in the latter. The distributing transformer constitutes 
two or more condensers, as between primary, second- 
ary and core, primary to secondary and core to ground, 
some of which will change with connected load and 
length of circuit connected. It is possible that these 
secondary electrostatic effects may come up for more 
frequent discussion when large transmission and dis- 
tributing systems interconnect, and high-voltage lines 
become distributing lines. 

There is one case where insulator problems of a 
more practical nature occur as compared to the some- 
what academic one already mentioned. That is where 
pole type distributing transformers are installed on 
the ground and used as static boosters. In this case 
the low-voltage or secondary winding is raised to 
approximately the same potential as the high-voftage 
or so-called primary winding. With a 2200/220-volt 
transformer the 220-volt winding which in the ordi- 
nary way would never be subjected to a voltage in 
excess of 220 volts to ground, and normally less, is 
raised to between 2200 and 2420 volts. This is equiv- 
alent to operating at the test pressure which is sup- 
plied for the duration of one minute, instead of con- 
tinuously. The low-voltage winding is thus subjected 
to operating pressures far in excess of normal, and 
insulation failures may be expected where distributing 
transformers used as boosters are installed on the 
ground. Instead of allowing the cases and core to be 
grounded, it is a wise measure in such cases to place 
the units upon an insulated platform, also placing a 
barrier around them to prevent the possibility of shock 
to passers-by. 

TRANSFORMER REcorDS. 


Transformer records play an important part in 
conserving transformer capacity and investment, in 
the promulgation of improved methods and protective 
measures, in making changes quickly and at low cost 
when emergencies arise, in foretelling requirements 
for stock, and so forth. Transformer records really 
may be divided into three classes, distinct but inter- 
related, which may be actually maintained separately 
or be combined into one set of records. These records 
deal firstly with the choice of a transformer for pur- 
pose or location, and what changes occur from time to 
time; secondly, with the actual installation of the 
transformer, how and when made and any special fea- 
tures of importance bearing upon load, unit or the 
installation ; thirdly, record of troubles during the life 
of the transformer, how and when they occurred, 
what precautions had been taken, what was found 
responsible, and any other factors bearing upon the 
case. Whether these data are all entered upon one set 
of transformer cards or records or each segregated 
into its own class depends upon circumstances, the 
size and organization of the company, the co-operation 
between departments, routine in carrying out the 
work and methods of remedying transformer troubles, 
etc. In any case these records deal with three dis- 
tinct and separate but closely allied subjects, namely, 
service, installation and trouble. 


SERVICE REcorDs. 


Under this heading might be expected to come all 
data pertaining to the service to which a transformer 
will be or is subjected, and facts as to its ability to 
meet them, and modifying factors. When a trans- 
former is chosen for a particular class of service 
recognition is taken of the load, and often of the 
diversity, load-factor, class of service and power- 
factor. In residence service, transformer capacity and 
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investment can be conserved by taking into considera- 
tion diversity, and thus installing minimum trans- 
former capacity for a given connected: load, while the 
fact that the maximum or peak load is of short dura- 
tion for this class of service enables a further reduc- 
tion in actual transformer capacity, the capacity be- 
ing chosen on intermittent rather than continuous 
rating. For power loads the reverse is often true, 
for the loads of lower power-factor, or higher load- 
factor longer sustained necessitate closer coincidence 
between transformer capacity and connected load. 
These are the factors entering into reaching a decision 
as to initial transformer capacity ‘and should be filed 
under service records. But service conditions are 
susceptible to change. Diversity, load-factor, con- 
nected load and type, all may change, and the effect 
of their changing also will vary with the seasons. At 
the present time especially additional loads, longer 
working hours, and higher load-factor therefore may 
cause overheating of transformers that have stood up 
satisfactorily for several years. Added load may often 
he put on without notification by one or more cus- 
tomers, and may make itself felt injuriously in sum- 
iner whereas there may be no untoward results dur- 
ing the colder months. Such changes as these should 
he recorded in the service records, that they may at all 
times be up-to-date and truly represent actual work- 
ing conditions of the transformer. 

It is not always a simple matter to keep in touch 
with individual transformers in this way. Co-operat- 
ing with the meter-reading department will help, by 
showing up sudden exceptional energy consumption. 
(Often added load and grounds in secondaries or in the 
customer’s service are shown up after investigation on 
complaint of low voltage, which may be due to trans- 
former regulation, secondary line drop or low power- 
factor. High voltage sometimes is a cause of com- 
plaint, and may be due to change of transformer ratio 
as the result of short-circuited turns. The reverse of 
this may also occur, of course, causing low voltage. 
Complaints about service are not safe guides as to 
transformer performance, however, for service may 
often be far from normal without arousing complaint ; 
moreover, transformers may burn out if reliance is 
placed only on complaints. Transformer operation 
should be safeguarded by keeping tab on connected 
load and load-factors, through co-operation of those 
aving charge of meter readings, connecting up new 
loads or oid, as well as new customers, and by the 
generous use of the split-ring current transformer and 
portable instruments. The records maintained under 
the head of “service” deal with the conditions obtain- 
ing, the type and size of transformer chosen to care 
for them, and changes that occur, as they occur, and 
vhen necessary change of transformer to cope with 
them. 

INSTALLATION RECORDS. 


The installation record deals only with the actual 
installation of the transformers, and comes under the 
jurisdiction of the men doing the work. These rec- 
ords aim to give the linemen or overhead men data 
as to transformers installed, but are primarily for the 
purpose of assuring that every transformer is installed 
properly, and for the right job. All facts pertaining 
to the installation should be entered on these records, 
size and type of transformer, ratio and voltage taps 
where used; type of cutout and lightning arresters; 
condition of the oil level; when unit was installed and 
by whom and weather conditions. In this way msitakes 
can be largely prevented, and responsibility placed. 
This record should be filled out by the lineman or 
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foreman in charge of the installation and when the 
job is completed should be filed. In most cases a 
duplicate copy should probably be filed with the engi- 
neer of distribution, that it may be a simple matter 
to duplicate the unit at any time on short notice, with- 
out the risk of wrong polarity, ratio and capacity. 


TROUBLE RECORD. 


The object of this record is to enable conclusions 
to be reached where transformers fail, once or re- 
peatedly, and in this way find palliative measures. 
The data to be included in this file should state the 
form of trouble, when it occurred, how it happened, 

















Fig. 3.—Method of Mounting Individual Transformer With Cut- 
Out and Lightning Arrester Accessible. 


and what was the result. The size, type and serial of 
the transformer should be entered; the type of cutout 
and lightning arresters protecting the unit and their 
condition; normal load and load at the time of the 
trouble; weather conditions during and preceding the 
trouble; miscellaneous measurements such as earth 
resistances and other facts that may have any bearing 
upon the cause of the trouble, such as defective ar- 
resters, moisture in oil, lack of oil, overloads, etc. 

Some endeavor has been made to cover some fea- 
tures of protecting the distributing transformer. It 
may be difficult to say anything new about a piece of 
apparatus in such universal use and in such vast num- 
bers. However, a review of some operating methods 
actually in use, and some advocated for trial, may 
serve to bring to mind new ideas or ones forgotten. 
The problem of lightning protection has always been 
a vital one in parts of the country subject to lightning 
storms. At the present time D. L. Roper’s papers on 
the practice employed in the Commonwealth Edison 
Company’s vast 4000/2300-volt distributing system are 
the most complete, so far as the writer is aware. 
Much remains to be done, and there are many who 
might do it. Scarcity of labor, lack of apparatus and 
long delays before delivery, should make it more im- 
portant than ever during the coming year to protect 
apparatus against failures. The high cost of materi- 
als, the growing scarcity of skilled labor:should act as . 
further incentives. 
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Pulverized Coal Demonstrates High 
Economy During 24-Hour Test 


Demonstration Before Prominent Chicago Engineers 
Shows High Sustained Economy of Powdered Fuel 


N VIEW of the present coal situation, the results 
secured in a recent 24-hour test of a 150-horse- 
power Brownell horizontal return tubular boiler at 
the demonstrating plant of the Powdered Coal Engi- 
neering & Equipment Company, Chicago, when fired 
with powdered coal. This test is of interest to every 
coal user, but particularly to those using coal under 
steam-making boilers, whether portable as with rail- 
road service or stationary as with industrial and cen- 
tral-station plants. 

The duration of the test was 23'4 hours, and on 
both days, December 27 and 28, 1917, the temperature 
outside averaged about zero Fahrenheit. Representa- 
tives of the Chicago City Smoke Inspection Bureau, 
the City Efficiency Engineer, representatives of several 
public utility corporations, steam railroads, and the 
technical press were in attendance. The boiler fur- 





Fig. 1.—Record of CO, During 24-Hour Run. 


nace was served by two 12-inch Pruden coal car- 
buretors. 

The coal burned was a high ash (22.09 per cent), 
La Salle County, Illinois, screenings with a heating 
value of 10,158 B. T. U. ona dry basis. The coal was 
dried and pulverized in the demonstration plant of the 
Powdered Coal Engineering & Equipment Company, 
this coal preparation unit having a capacity of 60 tons 
of pulverized fuel per day. As burned under the 
boiler, the coal dust had a moisture content of 2.94 
per cent. A screening test showed that 98.8 per cent 


passed through a 100-mesh screen and 90.5 per cent 
through a 200-mesh screen. 

The proximate and ultimate analysis of the coal is 
given in Table I. 





Under Steam-Making Boiler—Details of Tests 














TABLE I. 
Proximate Analysis. 
Dry As burned 
per cent. per cent. 
DD 2.civedcisqnaticevecnceceswesses  -enbes 2.94 
2 ee ee ee eee 37.61 3€.49 
ED UID 6.06600'600 40566604 RCeSSCwS 36.81 35.42 
DEE Secatacsnceeksnt rsbsbevatecanpas 3.79 3.71 
MEE 2b 63d 0 eeRE stands tekeeTeedeueneeews bien 22.09 21.44 
100.00 100.00 
Ultimate Analysis. 
Dry per cent 
DL. cicetieveceudbabedsdeawud kd ch bonddeekewekeewen 60.86 
Dc wecnccsegtetcdhhbenseseseesnrhenseekeeewehs 4.32 
ee re Ce eer rt er 0.99 
Oxygen 7.95 
Sulphur 3.79 
aS ee re re pee ee ree er ree 22.09 
100.00 


In Table II are given the results and data of the 


test, in the short form of the A. S. M. E. code of 
1912. 
Tasce II. 
Table Data and Results of Evaporative Test. 


Short Form. Code of 1912. 

1. Test of Brownell tubular boiler located at plant of Powdered 
Coal Engineering & Equipment Company, at 2401 Washing- 
ton Boulevard, Chicago, to determine evaporation. 

. Kind of furnace: Special construction. 

Grate surface: Grate absent; fired by two Pruden carbur- 

etors, 12-inch. 

Water heating surface: 1504 square feet. 

. Superheating surface: None. 

. Date: December 27-28, 1917. 

. Duration: 23% hours. 

Kind and size of coal: 

pulverized 90.5 per cent, 

through 100-mesh. 
Average Pressures, Temperatures, Etc. 
9. Steam pressure by gauge: 135.1 pounds. 

10. Temperature of feed water entering boiler: 145° F. 

11. Temperature of escaping gases ae boiler: 609.8° F. 

12. Force of draft in fire box: 0.15 in. 

13. Percentage of moisture in steam: 0.95 per cent. 

Total Quantities. 

14. Weight of coal as fired: 17,635 pounds. 

15. Percentage of moisture in coal: 2.94 per cent. 

16. Total weight of dry coal consumed: 17,107 pounds. 

17 

18 

1 


S-ISSm Coho 


La Salle County, Illinois, screenings, 
through 200-mesh; 98.8 per cent 


. Total ash and refuse: 3,679 pounds. 
. Percentage of ash and refuse in dry coal: 22.09 per cent. 
9. Total weight of water fed to the boiler: 117,835 pounds. 
20. Total water evaporated, corrected for moisture in steam: 
116,715 pounds. 
21. Total equivalent evaporation from and at 212°: 189,554 pounds. 
Hourly Quantities and Rates. 
. Dry coal consumed per hour: 735.7 pounds. 
. Dry coal per sq. ft. of grate surface per hour: 
. Water evaporated per hour corrected for quality of steam: 
5020 pounds per hour. 
. Equivalent evaporation per hour from and at 212° F.: 5572 
pounds per hour. 
. Equivalent evaporation per hour from and at 212° F. per 
square foot of water-heating surface: 
Capacity. 
27. Evaporation per hour from and at 212° F.: 5572 pounds. 
28. Boiler horsepower developed (steam 27+34%): 162 HP. 
29. Rated capacity, in evaporation from and at 212° F. per hour: 
5175 pounds. 
30. Rated boiler horsepower: 150 HP. 
31. Percentage of rated capacity developed: 108 per cent. 
Economy Results. 
32. Water fed per pound of coal fired: 6.68 pounds. 
33. Water evaporated per pound of dry coal: 6.84 pounds. 
34. Equivalent evaporation from and at 212° F. per pound of dry 
coal: 7.59 pounds. 
35. Equivalent evaporation from and at 212° F.. per pound of 
combustible: 9.73 pounds. 
Efficiency. 
36. Calorific value of one pound of dry coal: 10,158. 
37. Calorific value of one pound of combustible: 13,039. 
38. Efficiency of boiler, furnace and te: 72.8 per cent. 
39. Efficiency of boiler and furnace: 72.5 per cent. 
Cost of Evaporation. 
40. Cost of coal per ton of 2240 pounds peered in boiler room 
(including drying and pulverizing) : 
41. Cost of coal eres ~ gvaporating 7000 pounds of water 
from and at 212° F 


Fig. 1 is a tare of the CO, chart obtained 
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over a period which covers the duration of the test. 
It will be observed that the CO, content is much 
higher than average or usual standard practice. It is 
certain that such a chart has never before been ob- 
tained in any type of steam boiler practice over such 
a long period of time, under operating conditions 
which are normal and which can be duplicated by 
ordinary labor at any day of the year. 

The conditions under which the test was made 
were unfavorable from the standpoint of thermal 
efficiency, making it appear probable that under con- 
tinuous service in ordinary weather the high boiler 
and furnace efficiency, 72.5 per cent, might easily be 
exceeded. The powdered coal was lighted under a 
‘old boiler three hours before the test was started, the 
verage temperature of the air fed with the powdered 
coal being approximately 4 degrees Fahrenheit. 

Bituminous coal, of 15 per cent ash, under ordi- 
nary conditions of grate firing will usually be found 
to produce an ash which contains from 16 to 18 per 
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engineers. Fig. 2 shows log of boiler performance 
during the entire test. 

In making the observations, however, during the 
test, every precaution was taken to insure the accuracy 
of the results. The horsepower developed was re- 
corded by a General Electric flow meter. This record 
of the water evaporated was checked by weighing the 
actual amount of water delivered to the boiler on 
automatic water-scales. The results by the two meth- 
ods agreed within a few per cent. All steam and 
water pipes were carefully tested for possible leaks. 
The percentage of CO, in the flue gases was recorded 
by a Simmance-Abady precision combustion recorder. 
Checks were taken at intervals on grab samples an- 
alyzed in an Orsat apparatus. The temperature of 
the flue gases was measured by a recently calibrated 
recording thermo-couple. The steam gauge had been 
just checked up and found to read accurately. 

At the end of the test and within a few minutes 
after the flame had been turned off under the boiler, 


T BOILER 
WIPMENT CO 


Fig. 2.—Log of Boiler Performance During 24-Hour Run. 


cent combustible. The ash and slag produced in the 
test given above contained only a trace of combustible, 
less than 0.1 per cent. It is evident, then, simply from 
a consideration of the unavoidable losses in grate- 
fired practice due to unburned material, that the burn- 
ing of powdered coal by the carburization process rep- 
resents a saving in this instance of 0.17 X 0.22 X 
10,158 = 380 B. T. U. per pound of coal, or a saving 
of 3.74 per cent of the heating value of the coal, due 
only to the fact that the coal is completely burned. 

It may be safely said that the average modern plant 
using the same grade of coal would not under ordinary 
operating conditions realize a boiler and furnace effh- 
ciency of more than from 55 to 60 per cent, as against 
the efficiency of 72.5 per cent, which was obtained 
with powdered coal. 

The fact should be emphasized here that the results 
reported in this test do not represent unusual or super- 
imposed operating conditions, necessitating the super- 
vision of trained technical men and unusual care in 
firing. It represents what may be obtained day in and 
day out, without extra precautions and without skilled 


the temperature of the furnace, as shown by a Thwing 
radiation pyrometer, was found to be approximately 
2300 degrees Fahrenheit. 





Illinois Public Utilities Commission Asked to 
Suspend Rules Regulating Corporations.—A. D. 
Mackie, vice-president of the Springfield (Ill.) Gas & 
Electric Company, has asked the Illinois Public Utili- 
ties Commission for a suspension of general rules 19 
and 31 of the commission as applied to the regulation 
of public service corporations. Section 31 provides in 
a general way that an individual or a group of indi- 
viduals may compel the building and maintenance of 
lines for the transmission of electric power to certain 
places, subject to certain regulations. Section 19 ap- 
plies in a general way to gas companies and provides 
for a similar installation of gas mains, etc. Mr. 
Mackie asks for the suspension of these general rules 
during the period of the war as he says that the cost 
of construction materials and of labor is so high as to 
make these additional service extensions unprofitable 
in most cases. 
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Editorial Comment 
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New York State Officials Outline Plans 


for Hydroelectic Plants 

HE State of New York is taking preliminary 
T steps to provide for the acquisition and develop- 

ment of all unused water power within the bor- 
ders of the state. Such action is advocated by Gov- 
ernor Whitman, and was recommended by the Attor- 
ney General, the State Engineer, the Conservation 
Commissioner and _ the Public 
Works. It is proposed to so amend the State Consti- 
tution as to empower the state to acquire power sites 


Superintendent of 


on streams and to construct and own hydroelectric 
plants. The plan contemplates the issuance and sale 
of state bonds in the amount of abaut $100,000,000 to 
carry through the project. 

The great undeveloped water-power resources of 
the state are on the streams within the Adirondack 
Forest Preserve, and one of the main purposes is to 
open the way for their utilization under suitable own- 
ership and control. The State Constitution, as it now 
reads, bars even the state from entering upon the 
preserve and constructing such works gherein. 

It is estimated that the streams having their source 
in the Adirondacks, including the Genesee, Susque- 
hanna and Delaware, are capable of the development 
of over 600,000 horsepower; and the figures of the 
Conservation Commission show the undeveloped wa- 
ter power on all the principal streams of the state to 
be 1,878,691 horsepower. 

The whole force and influence of the state admin- 
istration, it would seem, are being exerted in favor of 
development and control of water power in the state. 
A distinct provision in the plan outlined is that, while 
the state shall exercise ultimate control, the business 
of generating and distributing electric energy shall be 
placed in the hands of companies, the rentals thus de- 
rived to be used by the state to pay interest and prin- 
cipal on its bond issues; and that state control of such 
operations and the price of power shall be exercised 
through the Public Service Commission. The ELec- 
TRICAL Review and its readers will follow future devel- 
opments with close attention, and it is earnestly to be 
hoped that the state authorities will work out their 
plans in detail only after proper consultation with engi- 
neers and power plant managers of recognized standing 
in the commercial utilization of hydroelectric power. 





Electric Handling Equipment 
HE efficient handling of material by manufac- 
T turers and the quick transfer of freight by 
the railroads is one of the most important 


problems at the present time. This problem assumes 
added importance as the labor supply is being further 


depleted. It is for this reason that resort is being 
had to the various mechanical devices that facilitate 
and help to increase the speed with which material 
and freight may be handled. 

Of all the classes of mechanical devices that are 
being marketed, those that are operated with elec- 
tricity are best adapted for most purposes. In fact 
the electrically operated machinery is in many in- 
stances the only labor-saving machinery that can be 
utilized. 

The enormous man shortage caused by the war 
can and must be met with the increased use of power. 
The use of machinery may accomplish more than one 
result. The amount of manual labor required will be 
diminished or the amount of work done may be in- 
creased, or both. Either of these results produce the 
same benefit. If each manufacturer reduces by the 
use of machinery the labor required in his plant by 
one man, approximately 300,000 men will be available 
for military service. At the same time output will 
not diminish and every one will benefit. 

The manager of a certain textile plant sought to 
increase the efficiency of one of the mills. The first 
step was to install a 2000-pound electric truck to 
transfer “beams,” which work was formerly done with 
hand trucks. With a hand truck six men delivered 
six full beams and returned with six empties in 55 
minutes. With the electric truck the same amount of 
work is accomplished in only 11 minutes. Further- 
more, only two men are required to handle the elec- 
tric truck. It has been found that one electric truck 
in most establishments will displace five or six men, 
and still cut the time of doing the work. 

Electric freight-handling equipment has been in- 
stalled at one of the largest shipping terminals in the 
United States, with the result that the average time 
of ship loading and unloading has been reduced at 
least one-half. Boats of 6,000 tons’ capacity, which 
often required a week's time to handle, are now 
handled in 72 hours. What this means in facilitating 
the movement of the world’s goods should be appre- 
ciated at the present time. The saving in cost of 
freight movement alone is enormous, for it costs about 
$300 a day for every day that a boat of this size is 
forced to remain idle. 

Electric freight-handling machinery, if utilized to 
the fullest posssible extent, would go a long way 
toward solving the problems of car shortage and rail- 
road congestion at the country’s largest terminals. 
Quicker unloading of cars means greater mileage. It 
has been computed that every mile added to the aver- 
age mileage per day of the freight cars in the United 
States will mean the equivalent to. an added 100,000 
freight cars available. 
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The manufacturer is now confronted with the 
question as to how much he should invest in electric 
labor-saving machinery and appliances. The average 
laborer’s wage at the present time is $3.00 per day. 
This would amount to a yearly wage of $900, which 
is the equivalent of six per cent on $15,000. There- 
fore. a manufacturer can afford to expend from 
$10,000 to $15,000 for machine equipment to maintain 
the output for each laborer taken into the military 
service. 

It is also true that a large number of women are 
coming forward to take places left vacant by men. 
But it is equally true that in many instances women 
are not fitted to do the manual work required in these 
vacant places. It is very probable, however, that a 
combination of women and electric machinery will 
solve the labor shortage in many industries. 





Movement Toward Interconnected Elec- 


trical Systems 
tT. taking over of the railroads by the Govern- 


ment has created much comment and interest 

because of the radical nature of the action. The 
move has, however, been made necessary toward re- 
placing competition by co-operation and thus apply- 
ing concerted action and intensive effort toward the 
movement of freight efficiently, economically and with 
a minimum of lost motion. So far little trouble has 
occurred, nor apparent uneasiness on the part of 
stockholders, probably explained by the fact that there 
is plenty of business for all. Instead of there being 
many railroads, each using duplicate tracks and equip- 
ment and competing and spending money to grab busi- 
ness each from the other, all roadroads are now to 
all intents and purposes one, with one aim in view, 
namely, the dispatch of freight and the movement of 
men and materials with greatest efficiency and least 
lost time. 

Fer many years the generation and transmission 
of electrical energy has been approaching a situation 
somewhat analogous to that which exists today with 
respect to the railroads. . Instead of competing where 
there was little room for competition, the electrical 
utilities have co-operated and tried to work together 
instead of in opposition. The result is that with the 
electrical utilities duplication of equipment and invest- 
ment is lacking to pleasing degree and efficient service 
exists such as can come only where both investment 
and operating methods are on an efficient basis. 

The railroads of yesterday are now one railroad; 
the electrical utilities still are many, but, in the main, 
each confines itself to its own territory. However, 
interchange of energy between the various utilities, 
and interconnection between the systems of different 
companies—very much like the unification of the coun- 
try’s railroads—is taking place. Interchange of energy 
between various stations and systems makes for re- 
liability, flexibility, saves duplication of equipment and 
spells over-all economy. These are not, however, the 
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only causes that are hastening the interconnection of 
various systems today. It is the fuel situation, the 
scarcity of coal, the large demands for power, and 
need for efficient use of equipment that are forcing 
recognition of the benefits of interconnection, so that 
overloaded stations and transmission systems may ob- 
tain relief when needed from those with capacity to 
spare. Steam plants are tying in with steam plants, 
steam plants with water power, according to circum- 
stance, making possible economical operation at higher 
load-factors than otherwise would be possible, extend- 
ing the usefulness of available coal and water power 
and enabling loads to be carried that otherwise could 
not be handled. By interconnection markets are 
brought into closer touch with sources of energy, 
reliability is increased, operating costs and costs of 
energy tend to be reduced, whilst conservation becomes 
an accomplishment. 

This move toward the interconnection of different 
electrical systems, each an integral part of one vast 
system, is not confined to the United States alone. The 
move is world-wide. England has already made rapict 
strides toward the tieing together of her supply com- 
panies in the Northeast, joining together the coal 
fields with the industries of the East Coast through a 
ramification of interconnected transmission lines and 
several highly efficient generating stations. But she 
intends to do more, for even now there is under way 
a proposal to replace the many small, inefficient sta- 
tions each with its load and load-factor and spare 
equipment with 16 or more large stations scattered 
throughout England, all tied in together. 

Since the war, coal has attained a value not pre- 
viously thought possible, and the fuel situation has 
emphasized the dependence of civilization upon coai 
for energy as well as for numerous other purposes. 
The economic value of water power, as a source of 
energy, is also now recognized and the day is near 
when this priceless natural resource shall be utilized 
instead of being allowed to go to waste. Interconnec- 
tion of power houses and transmission systems is a 
radical move toward conservation of energy, materials 
and effort, making for increased reliability of supply 
at reduced cost. Interconnection between systems 
brings coal mine and water power nearer the markets 
of the country, making available for most efficient use 
of the peoples the natural resources belonging to the 
people. That bugaboo, monopoly, which has so stub- 
bornly stood in the way of permitting the most effi- 
cient usage of the nation’s two vast natural resources 
—-water and coal—is slowly disappearing, as control 
and regulation come to be better understood and more 
wisely applied. 

A network of trunk and tributary railroads and 
transmission lines are the arteries around which our 
national supremacy and industrial progress are being 
founded. It is the transmission lines and intercon- 
nection between coal mine and waterfall that will 
eventually make possible the consumption of coal at 
the mine and the universal use of electricity for light 
and heat and power. 
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Edison Pioneers Meet—Coal Conference at Albany—North- 
ern Cedar Convention Report—Swope on Conditions in Japan 


EDISON PIONEERS FORM ASSOCIATION. 
Early Associates of Thomas Edison Hold a Meeting and 
Elect Officers. 


The early associates of Thomas Edison in labora- 
tory work and in his various enterprises met on the 
evening of January 24 in the Council Room of the 
American Institute of Electrical Engineers, New York, 
N. Y.. and organized a new society, to be known as 
the “Edison Pioneers.” The meeting was well at- 
tended and the following officers were elected: 

President, Francis R. Upton. 

Vice-presidents, S. Z. Mitchell and T. C. Martin. 

Secretary, R. T. Lozier. 

Treasurer, Fred Scheffler. 

Historian, W. H. Meadowcroft. 

lhe membership is limited to those who were asso- 
ciated with Mr. Edison up to 1885. 





ELECTRIC RAILWAY OFFICIALS IN COAL 
CONFERENCE AT ALBANY. 


Steps Taken to Consume Less Fuel—Staggering of Hours 
of Labor Recommended—Will Co-operate With 
Public Service Commission. 


An important fuel conference was held on Jan- 
uary 3. at the offices of the New York Public Service 
Commission, Second District, Albany, N. Y., at which 
steps were taken to materially diminish the consump- 


tion of coal by the 72 electric railway companies oper- 


ating in that state. The conference was called by the 
Public Service Commission, Second District, and was 
participated in by the officials of the electric railway 
lines doing business within the jurisdiction of that 
Commission. 

The objects of the meeting were outlined by Chair- 
man Van Santvoord, who emphasized the necessity 
for co-operating in a general movement for the con- 
servation of coal. This was followed by an address 
by C. Loomis Allen, director of the American Electric 
Railway Association’s War Board at Washington. The 
salient points of his address were that the 1917 output 
of coal in the United States was the greatest in the 
history of the country, and that this rate of coal pro- 
duction was absolutely at the maximum: that the 
requirements of 1918 would exceed the existing annual 
output by 50,000,000 tons; that the only way to meet 
that excess demand is by economy in the established 
channels of consumption. 

The annual coal-consumption by the street railways, 
he asserted, was about 16,000,000 tons, and it was pro- 
posed that they adopt methods whereby 1,000,000 tons 
of this may be saved. The measures suggested com- 
prised skip or stagger stops, elimination of mileage, 
reduction of car heating, gradation of dismissal hours 
of employees in factories and stores, and the opera- 
tion of several traction systems by one power plant. 

The following members of the conference were 


appointed a committee to draft resolutions, and to 
investigate as to means of saving coal, and to report 
its findings at an early date: 

Charles Barnes, chief of the Division of Electric 
Railways, member ex-officio; J. P. Barnes, general 
manager, Schenectady Railway Company; H. B. 
Weatherwax, vice-president, United Traction Com- 
pany, Albany; W. F. Collins, general manager, Fonda, 
Johnstown & Gloversville Railway; J. Hamilton, New 
York State Railways, Rochester. 

The substance of the report of the committee on 
resolutions, adopted by the conference, was as follows: 

The National and State Fuel Administrations, 
through C. Loomis Allen, director of the American 
Electric Railway Association War Board, have directed 
attention to the necessity of conserving for war pur- 
poses during the year 1918, 1,000,000 tons of the 
annual 16,000,000 tons of coal consumed by electric 
railways. Approximatély 200,000 tons of coal are used 
annually by the electric railways of New York under 
the jurisdiction of the Public Service Commission, 
Second District. 

It is the opinion of the State and Federal Fuel 
Administrations, the War Board of the American Elec- 
tric Railway Association, as well as of the officials of 
the electric railroad companies, in the Second Public 
Service District, that an effective means for the con- 
servation of energy consists in the “staggering” of 
hours of labor in industrial plants, the employees of 
which are patrons of electric railroads. Under the 
present arrangement of working hours of these em- 
ployees it is, in most cases, impossible to furnish ade- 
quate service during the hours when they desire to 
travel. This is so not only by reason of the limited 
number of cars which companies can furnish but by 
track limitations, preventing the operation of the nec- 
essary cars: and with the suggested change in hours 
of service it might be possible to utilize one car to 
three times its present capacity. 

It is believed that the increased convenience to the 
employees of these plants by the change in working 
hours would more than offset any inconvenience which 
might result. It is further believed that practical re- 
sults can best he obtained through the co-operative 
effort of the Second District Public Service Commis- 
sion and the employers of labor. 

It is therefore resolved, that this conference re- 
spectfully requests the Public Service Commission to 
give consideration to the above suggestions and to take 
such action as may best promise effective co-operation 
by industrial enterprises in the various cities within 
its jurisdiction where the project appears to be espe- 
cially feasible. Further resolved, that this conference 
assure the Public Service Commission of the hearty 
co-operation of officials of electric railroad companies 
in the Second Public Service District in its efforts in 
this matter. Also that each electric railway in the 
Second District, New York, furnish to the Public 
Service Commission the names of the industries and 
the approximate number of employees in each where 
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the “staggered” service would be of benefit and could 
be made effective. 


NORTHERN WHITE CEDAR ASSOCIATION 
HOLDS ANNUAL CONVENTION. 








Two-Day Meeting at Minneapolis to Discuss Important 
Problems. 


War conditions as affecting the production and 
supply of cedar poles and other cedar products formed 
the principal topic of discussion at the 22nd annual 
meeting of the Northern White Cedar Association, 

hich was held at the Hotel Radisson, Minneapolis, 

January 22 and 23. Vice-President J. E. Gerich 
as in the chair because President J. C. Kirkpatrick, 
of Escanaba, Mich., was engaged on urgent work with 

1e Exemption Appeal Board at Houghton, Mich. 

Secretary N. E. Boucher in his report referred to 

ie exceptionally heavy traffic in cedar products in 
igi7. He reviewed the work of several committees, 
1otably those on legislation and railroads, which were 
ery active in protecting the interests of cedar pro- 





J. E. Gerich. 


Mr. Gerich, elected president of the Northern White Cedar 
Association last week, is president of the MacGillis & Gibbs 
Company, of Milwaukee, Wis. He is a prominent figure in the 
cedar pole industry, having been engaged in it for the past 15 
years. 


ducers and shippers. The revised specifications 
adopted at the preceding meeting were printed and 
distributed. The tie conference held recently at 
Duluth was productive of much good for all con- 
cerned. A post booklet was published and 9000 copies 
distributed to actual users of posts. 

At the Tuesday afternoon session T. M. Partridge 
reported more at length on the work of the Legisla- 
tion Committee, which was concerned chiefly with the 
eight-hour law, the priority law and efforts to remove 
the customer’s duty on cedar products from Canada. 
In connection with priority legislation, the discussion 
turned to car supply, which on the whole is now better 
than last year. Labor conditions and the eight-hour 
law also came in for much discussion. It was sug- 
gested that patriotic literature be supplied to lumber- 
ing camps to overcome the seditious teachings that 
have been spread. In the matter of compensation in- 
surance the tendency to increase this radically in some 
states was deplored. Some companies operating in 
Wisconsin by providing their own insurance had ef- 
fected savings as much as 80 per cent from the cost of 
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insuring with standard insurance companies. The 
secretary was instructed to secure data on the cost 
of compensation insurance and related matters. 

A. T. Naugle, Chicago, reporting for the Pole 
Committee, commented‘on the surprisingly large pole 
stocks on hand, which were ascribed partly to lack of 
transportation facilities. The purchasing power of 
operating utility companies was also restricted by in- 
ability to acquire funds for improvements through the 
issue of stocks and bonds. Detailed reports were also 
presented by the Post, Tie and Pulpwood Committees. 
On Tuesday evening a fine typical cedarmen’s banquet 
was given at the Teco Inn. 

On Wednesday. morning L. A. Page reported for 
the Welfare Committee and T. M. Partridge ex- 
plained the difficulties encountered by a special com- 
mittee that has been trying to adopt a new basing 
point. Arthur J. Edwards, Minneapolis, in an ad- 
dress on the new income and excess-profits taxes ex- 
plained the details of these emergency war measures. 
Resolutions were adopted and sent to President Wil- 
son and the proper committees in Congress urging the 
creation of a war board composed of a small group 
of men selected from the best possible talent in order 
to expedite the prosecution of the war to a successful 
conclusion in the shortest possible time. 

At the final session Treasurer W. B. Thomas re- 
ported the financial condition of the association is 
excellent. Reports were also presented for the Shin- 
gle and Pole Advertising Committees, after which 
there was held the election of officers for the ensuing 
year. This resulted as follows: 

President—J. E. Gerich, of MacGillis & Gibbs 
Company, Milwaukee, Wis. 

Vice-president—L, L. Hill, Page & Hill Com- 
pany, Minneapolis, Minn. 

Treasurer—W. B. Thomas, White Marble Lime 
Company, Manistique, Mich. 

Secretary—N. E. Boucher, Minneapolis, Minn. 

Directors—W. L. Lafean, Naugle Pole & Tie Com- 
pany, Chicago, and J. C. Kirkpatrick, National Pole 
Company, Escanaba, Mich. 





OHIO FACTORY LIGHTING CODE BEING 
DISCUSSED. 





First Public Hearing Held at Cleveland—Practically No 
Objections Raised. 


Unusual interest among manufacturers in the 
proper lighting of their establishments was shown at 
the first public hearing on the proposed Code of Light- 
ing for Factories, Mills and Other Work Places for 
the state of Ohio. More than 300 representatives of 
industrial plants and factory inspectors were on hand 
when the hearing opened at the Hollenden Hotel in 
Cleveland on January 16 under the direction of Victor 
T. Noonan, director of safety for the Industrial Com- 
mission of Ohio. 

The proposed rules are based largely upon the Fac- 
tory Lighting Code prepared by the Illuminating 
Engineering Society, but the supplementary matter 
appended differs greatly in treatment from that issued 
by the society. A novel feature of the Ohio Code is the 
classification of industrial operations under the sev- 
eral grades of intensity required in the rules. This 
is the first attempt made in any state to give such 
definiteness to the regulations, making it possible for 
plant managements to know just what standards the 
factory inspectors will require them to maintain. 

It is worthy of note that no objection was voiced 
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to the minimum values of intensity required for the 
several industries and operations; several plant engi- 
neers pointed out that their practice was well above 
these values and, in some cases, even above the upper 
values of the suggested range for good practice. Dis- 
cussion of the Code related largely to its construction 
from the legal standpoint and questions of liability 
under special conditions. 

Educational features were combined with the hear- 
ing. The principal factors in lighting—intensity, di- 
rection, diffusion, glare, etc.—were shown by simple 
exhibits. There were motion pictures of industrial 
hazards, including insufficient and faulty illumination. 
Great interest was shown in the new foot-candle meter. 

The proposed Code was prepared by a special com- 
mittee of the Industrial Commission, consisting of 
Prof. F. C. Caldwell, Ohio State University, chair- 
man; J. Q. Adams, architect, Industrial Commission ; 
H. H. Craiglow, operating engineer, Buckeye Steel 
Castings Company; S. E. Doane, chief engineer, Na- 
tional Lamp Works; Thomas J. Donnelly, secretary, 
Ohio Federation of Labor; John J. Graney, Federa- 
tion of Labor, Youngstown, Ohio: H. L. Jenkins, 
works manager, Holophane Glass Company; George 
W. Walker, Cooper Hewitt Electric Company, secre- 
tary. m 
further public hearings are planned for Cincin- 
nati and Columbus during the month of February. 


UTILITY VALUATION AND EXTENSION OF 
GOVERNMENT REGULATION. 


Two Important Topics Discussed at Annual Meeting of 
Western Society of Engineers. 


The extent to which the engineer is now interested 
in government regulation of utilities was forcibly 
brought out by the fact that two features of this broac- 
ening problem formed the topic of the two principal 
addresses presented at the forty-eighth annual dinner 
and meeting of the Western Society of Engineers, 
which was held at the Congress Hotel. Chicago, on 
January 24. The special speaker of the evening was 
Pierce Butler. of St. Paul, valuation counsel of the 
President's Conference Committee on Railroad Valua- 
tion. He took as his subject “Something About Rail- 
road Valuation.” 

Reviewing the history of this subject briefly, he 
stated that railroad regulation began in 1870 in Illinois 
respecting certain railroad warehouses; this was up- 
held by the United States Supreme Court, since which 
time utility regulation has steadily been extended. In 
1898 the limits of rate regulation were laid lown in 
the famous Nebraska case, in which it was decided 
that rates must be reasonable, they must not be extor- 
tionate and they mut be sufficient to yield a reason- 
able return on the value of the utility. What value 
was meant was not clear, but many contended that as 
regards land, for instance, this value is the one con- 
sidered in condemnation proceedings. With the ex- 
tension of rate making about 1905, valuation questions 
came more and more to the front. It was held by 
some that rights-of-way secured bv free land grants 
in the 70’s and &0’s should not be given any valuation, 
since they represented no land-purchase expenditure ; 
likewise unearned increments in land value and sur- 
plus earnings returned to the property should not be 
allowed in the valuation. On the other hand, the rail- 
roads held they should be allowed full value on the 
present worth of their properties in the same way as 
contiguous properties were earning on their full value 
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to other industries. With the broadening of the pow- 
ers of the Interstate Commerce Commission the need 
for a complete valuation of railroad properties be- 
came more and more urgent, so in March, 1913, Con- 
gress authorized such a valuation of all interstate 
common carriers. This has involved an enormous 
amount of work, not only on account of the great 
extent of the carriers, but because it has been felt 
necessary to get detailed data on original cost, present 
reproduction cost, depreciation and other matters that 
might be required in a final determination of the exact 
basis of the valuation approved by the courts. This 
has not yet been settled. The valuation is proceeding 
satisfactorily and is about half done. Mr. Butler spoke 
of the need of making the valuation of a railroad that 
of a complete going concern, and questioned the wis- 
dom of valuing the separate parts without regard to 
the whole. He also called attention to the dubious 
present value of the valuation made before the war 
and of the similar erroneous value after the war of a 
valuation made on the present scale of prices. He felt 
that the most reasonable basis of the valuation should 
be the present worth, and that the commission, courts 
and public in general will agree on this. 

H. J. Burt, in his. address as retiring president of 
the society, first spoke of the activities of the organ- 
ization. especially of the fact that over Io per cent of 
the membership was engaged in government service. 
Turning to government control as now exercised over 
the railroads, for instance, he referred to the recon- 
struction after the war. Will this control be relin- 
auished? Is it a step to government ownership? 
Should food control be made permanent? These are 
some of the questions that will have to be decided. 
Fortunately, the extension of strong centralized gov- 
ernment control during the war is giving it an excel- 
lent trial, upon the results of which will largely depend 
its permanency. Mr. Burt referred to the growing 
power of labor and of the possibility that labor may 
have to be conscripted to insure prompt and adequate 
production of ships, munitions, coal, etc. He firmly 
believed in a great extension of government control in 
order that the duty of helping to win the war shall be 
borne by all. Before the end of the war there may 
be need for calling on every one, man, woman, boy 
and girl, to do his bit to the best interests of the 
nation. He spoke of the benefits of greater general 
activity on public health and especially of the value 
of universal military training. The development of 
thrift and the extension of prohibition are useful out- 
comes of the war. The economic saving effected by 
prohibition has been estimated as sufficient to pay the 
entire cost of the war. In conclusion, he felt that 
these benefits should be availed of for the permanent 
good of all. 

The result of the letter ballot on election of officers 
of the society for this year was announced as follows: 
President, Charles B. Burdick, of Alvord & Burdick, 
consulting engineers, Chicago; first vice-president. 
Tames N. Hatch: second vice-president, Kempster B. 
Miller ; third vice-president, A. S. Baldwin; treasurer 
Carlton R. Dart; trustee, for three years, W. W. 
DeBerard. 

Mr. Burdick, the new president, is now in. Porto 
Rico as supervising engineer on the construction of 
some important government works. His inaugural! 
address was read by Mr. Hatch. He spoke of the 
excellent showing made by members of the society in 
government service and of the opportunity possessed 
by the society for providing men needed in such work. 
Speaking of important engineering problems, Mr. Bur- 
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dick urged active promotion of such public benefits as- 
metering of city water supplies, building and main- 
tenance of highways, etc. 

Secretary E. S. Nethercut, in his report, spoke of 
the excellent financial and general condition of the 
society. Award of the Octave Chanute medals for the 
best papers presented before the society was made to 
H. B. Sauerman for a paper on “Fortifications,” and 
to C. B. Stewart for a paper on “Investigation of 
Flood Flow on the Wisconsin River, at Merrill, Wis.” 





GERARD SWOPE COMMENTS ON ELEC- 
TRICAL DEVELOPMENT IN JAPAN. 


Discusses Progress Being Made in Telephone and Other 
Industries on Return from Visit—Decorated 
by Emperor. 


Gerard Swope, vice-president of the Western 
Electric Company, returned a few days ago from a 
sojourn in Japan and China of some eight months’ 
duration. Mr. Swope was seen by a representative of 
the EtectricaAL Review and spoke most interestingly 
of his trip and particularly of what he had observed 
of electrical and telephone development in the pro- 
gressive empire of Japan. 

Replying to numerous inquiries Mr. Swope said: 

“Of course, the first and greatest impression that 
Japan makes upon one from the United States, and 
particularly upon one who is interested in commerce 
and industry, is its very rapid development. Not only 
has it been rapid, but intensive. Japan is a small 
country, with comparatively a very large population— 
about the size of Illinois, Indiana, and Iowa, with a 
population more than five times as many as in those 
three states. Furthermore, only a small part of the 
land can be used productively because of the many 
mountains. The arable land is intensively cultivated, 
and in no country have I seen human beings work 
harder and longer than in Japan. The natural re- 
sources are not great, but notwithstanding, Japan has 
developed and is developing its industries. It seems 
unbelievable that less than fifty years ago Japan was 
still in the feudal age, and that in this short time it 
has completely changed and come into the first rank 
of nations, commercially and industrially. 

“What is so interesting to me is the fact that in 
Japan we have a nation of upwards of sixty millions 
of people, who have, within the lifetime of men still 
living, adopted an entirely new civilization, a change 
the like of which has, as far as I know, never before 
been made on such a scale in the history of mankind. 
rom having no foreign intercourse, they now have 


alliances with foreign nations, intimate intercourse, . 


and their foreign commerce is large. From having but 
small hand industries, they now have large industries, 
using machinery to a great extent, and also manufac- 
turing it. 

“Another matter that surprised me was the absence 
of soldiers from the city streets, especially as I re- 
called the early traditions of Japan and the successful 
wars that it has waged. Although Japan has a com- 
paratively large standing army, even in these times, its 
streets are freer from soldiers than the streets of Lon- 
don or of Paris before the war.” 

Mr. Swope stated that he was one of three Ameri- 
cans present at the opening of the Diet by the Emperor 
in June, and was impressed by the dignified and atten- 
tive attitude of the entire assemblage of members and 
diplomatic representatives in resplendent uniforms and 
decorations. 
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“Did you meet many of Japan’s officials?” was 
asked. 

“In 1890 the Japanese Government sent a commis- 
sion to investigate telephone systems in Europe and 
America, of which Dr. Saturi Oi was the head,’ re- 
plied Mr. Swope. “Dr. Oi was then the Chief Engi- 
neer of the Ministry of Communications. Of all the 
men whom [ met, I know of none whose intellect and 
character I more respect and admire than that of Dr. 
Oi. On Dr. Oi’s return, as a result of and in line with 
his report to the Ministry, the telephone development 
began. 

“In Japan the Ministry of Communications 
(Teishinsho), of which His Excellency Baron Deu is 
the present head, supervises all means of communica- 
tion of the Empire. This includes the post office, and 
even postal savings banks, the railroads, water, trans- 
portation, telephone and telegraph, wire and wireless. 

“The telephone system in Japan consists of ap- 
proximately 250,000 subscribers and toll lines, con- 
necting the principal cities. Unfortunately, because 
of the great need and pressure in other directions, as 
much money has not been spent in the development 
of the telephone as Japan’s own people and the heads 
of the Ministry of Communications would have liked. 
There are in Japan upwards of 200,000 people who 
have paid 15 yen ($7.50) and made application for a 
telephone, and no doubt thousands of others desire 
the telephone but have not made application because 
of the discouragement of so long a waiting list. The 
possession of a telephone in Japan is a valuable asset, 
and is considered as such on the books of many com- 
panies. Telephones are not given up but are trans- 
ferred and sold by one subscriber to another for some- 
times as much as 1000 yen ($500). But the great 





Gerard Swope, Who Tells of Electrical Development in Japan. 


thing is that Japan recognizes the aid to commerce, 
industry and civilization that the telephone is, and this 
last summer the diet passed a bill approving the ex- 
penditure of 100,000,000 yen ($50,000,000) over the 
next eight years in the development of the telephone 
facilities of the empire. This will go far towards 
meeting the need, but with Japan’s rapid development 
in industry and commerce it is confidently expected 
that before this period has elapsed an even greater 
sum for telephone extension will be needed. 
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“The successors of Dr. Oi as Chief Engineer of 
the Ministry of Communications have been men of 
distinction—Dr. Asano, Professor of the Imperial 
University in Tokyo; Dr. Igarashi, and now, Mr. 
Urata, the present Chief Engineer. It was my good 
fortune to meet these gentlemen, and also their asso- 
ciates, many of whom have traveled and studied in 
America. They are all most appreciative of the op- 
portunity that has been offered to them by the Western 
Electric Company and the Bell System in the United 
States, and the assistance we have at all times offered 
—more appreciative, indeed, than I thought we really 
deserved. The business of the Western Electric 
Company or Bell System is not solely commercial or 
industrial. We are connected with a service which is 
constantly tending to bring people closer together. 
Therefore, we are glad to put the results of our work 
at the disposal of those who would put these facilities 
in the service of an ever-increasing body of people.” 

“What electrical companies are actively connected 
with your interests in Japan?” inquired the Review 
representative. 

“The Nippon Electric Company, Limited, is our 
associated company in Japan,” said Mr. Swope. “The 
character of its business is much the same as our own. 
It manufactures telephone apparatus, switchboards and 
cable and also distributes and imports. electrical sup- 
plies. Traveling in Japan and Korea I often saw evi- 
dences of its activity in telephone apparatus and elec- 
trical supplies bearing its name, or our own specialties 
brought from the United States and bearing the 
familiar script letters of the Western Electric Com- 
pany. It will interest you, as it did me, to think that 


some of the apparatus made in Hawthorne and some 
of the best electrical devices made in the United States 
be found in service so far from their point ‘of 
The Nippon Electric Company was the first 
company in Japan representing co-operation between 


may 
origin. 


American and Japanese citizens, It has had over 
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eighteen years of uninterrupted activity, has been 
growing and has been successful, and has now a force 
of approximately 1000 people. It also has under way 
at the present time new buildings, which will double 
the capacity of its plant. In all this time it has been 
under the management of Mr. Kunihiko Iwadare. 
who was the first manager of the business, and is 
still the managing director of the company. In 
America, in Europe or in Japan, a business man with 
higher ethical standards it would be hard to find. 
While in Japan I met all of the original shareholders 
of the Nippon Electric Company, Limited, who all are 
still interested in the business, who have been satis- 
fied with the results of the business, and who appre- 
ciate and value the relations their company has had 
with the Western Electric Company.” 

Mr. Swope, who was looking extremely well after 
his strenuous trip, said that the trip had been quite 
an agreeable one throughout, and he was _ highly 
pleased with the satisfactory relationship that existed 
between his company and its Japanese associate after 
some eighteen years of successful dealings. In con- 
clusion Mr. Swope said: 

“We can tell our friends in America how entirely 
satisfactory our co-operation with our Japanese asso- 
ciates has been. This much mooted question of co- 
operation between Japan and America is going to de- 
pend largely upon the results of more concrete ‘in- 
stanees such as this. It was constantly borne in upon 
me that a friendship or a good relation between in- 
dividuals and peoples, to be continuous through a 
long period of years, must be founded on mutual 
respect, confidence and fair dealing.” 





Farmers Buying Electric Power.—Farm power 
business is a growing part of the service of the North- 
ern Idaho & Montana Power Company’s Kalispell 
(Mont.) division. Farmers and ranchers in that dis- 
trict were continually applying for electric service. 
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Guests Being Entertained by Japanese Officials. 
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LOUISVILLE COMPANY SELLS COAL TO 
PUBLIC. ; 


Reserve Supply Sold at Cost Price of $5.25 per Ton—No 
Restrictions Made. 


The immediate exigencies of their domestic fuel 
famines were relieved for some 5000 Louisville house- 
holders during the last several days of last week by 
the action of Donald McDonald, vice-president and 
eeneral manager of the Louisville Gas & Electric Com- 
pany in throwing open to the Louisville public, at cost, 
3500 tons of high-grade western Virginia coal. This 
coal was bought and stored by the company at its 
\Vaterside plant last summer at a time when it and 
other utilities were getting ready for the anticipated 
shortage. It was held until the company’s new west- 
ern Kentucky mines reached the point of making a 
continuous supply certain for the Louisville central 
station. Then Mr. McDonald placed it on the market 
at cost. He made the announcement as to availability 
of the coal to the local fuel administration board. 
This board ruled “First come, first served.” The 
newspapers carried the story and whoever sent wagons 
or trucks got in line and, in their turns, loaded coal 
is fast as they could. The cost at the company’s coal 
storage shed was $5.25 a ton, to all comers. The fuel 
board ruled that dealers who sent their wagons for it 
and delivered it to their customers might add their 
customary margin for coal delivered, while others who 
availed themselves of the privilege—this being re- 
stricted to household consumers—sent their own or 
hired conveyances. Louisville householders in the 
main have been as seriously up against the coal prob- 
lem this winter as residents of cities many times 
further removed from coal mining sections, and the 
relief was a real one and has made much good will 
for the Louisville Gas & Electric Company. 





Binghamton Company Increases Revenue by Thaw- 
ing Frozen Water Pipes. 


Owing to the extremely cold weather which has 
recently been experienced in Binghamton (N. Y.) and 
vicinity, there have been a great many applications 
made to the Binghamton Light, Heat & Power Com- 
pany for thawing out frozen water pipes. During the 
week, January 5 to 12, there were 80 requests for this 
class of work. The company’s methods of accom- 
plishing these thaw-outs have been very successful and 
it is a source of considerable revenue. The minimum 
charge for the work is $10 per service, to which is 
added $1 for each mile that the customer is from the 
stock room, $1 for each 100 feet that it is necessary to 
run service wires, and $1 for each half-inch increase 
in size of pipe over 114 inches. The average return 
irom thawing a pipe is approximately $13, which is 
about one-quarter of what it would cost to do this 
work by other methods. 


Utility Sells Coal to Public—Motor Drive in Outdoor Saw 
Mill—Effect of Fuel Order on Central Station Shown 












MOTOR DRIVE IN AN OUTDOOR SAWMILL. 


Unusual Arrangements Provided for Handling Lumber by 
Means of Crane. 









The accompanying illustration shows a modern 
electrically driven sawmill of a capacity of 200,000 
feet per 10-hour day, located at Springfield, Ore. A 
feature of the installation is a loading dock, built on 
the Oregon Electric tracks at Eugene, four miles from 
the Springfield mill. Motor trucks are used to haul 
the lumber. The load is rolled on horses from which 
the lumber is loaded into box cars by hand. To 
facilitate the loading of heavy timbers and general 
yard lumber on flat cars, a wood-frame traveling crane 
was installed which loads the motor truck load on to 
the car in two lifts. Two men can transfer 5000 feet 






































































Electrically Driven Saw Mill at Springfield, Ore. 





in approximately 20 minutes from motor truck to car, 
which after allowing for delays, etc., gives the crane 
a capacity of at least 10,000 feet per hour. 

The crane proper has a span of 25 feet center to 
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center of tracks. The runway is 28 feet long, allow- 
ing the loading of two cars by shifting a little. 

The mill is operated by a 25-horsepower motor, 
energy being supplied by the local central-station com- 
pany. ° 


Load Curves Visualize Effect of Fuel-Saving Order 
‘ on Central-Station Company. 


The accompanying load curve of a Middle West 
central-station company shows the effect of the fuel- 
saving order upon station output. The company does 
a general power and lighting business, and also fur- 
nishes energy for the city lighting, some of which is 
series tungstens and some arcs operating under moon- 
light and all-night schedules in different parts of the 
city. The station contains 14,000 horsepower in boil- 
ers, 

The first section of the curve shows the twenty- 
four load on January 16, a normal dav, and preceding 
the fuel-saving order. The second section of the curve, 
for January 17, shows the effect of the early closing 
rule put into effect by the County Fuel Administrator. 
The third section represents the output on January 18, 
which was the first of the five days during which in- 
dustry end were almost completely shut 
down. From this last curve it can be seen that the 
street lighting constitutes quite a large portion of the 
load, a fact emphasized where the day power load is 
lacking. 

\ curve plotted in this way to show the three days 
under different operating conditions shows to a sur- 
prising extent the effect of the fuel-saving order upon 
station output. In the present instance the station out- 
put during the entire five-day cessation amounted to 
some 500,000 kilowatt-hours, representing a loss in 


business 
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revenue of $15,000. The saying of coal during this 
time amounted to 750 tons. 





New Electric Vehicle Charging Facilities in New 
York Territory. 


The New York Edison Company, through the 
Automobile Bureau, is distributing the 1918 edition 
of the charging-station booklet. The book is espe- 
cially valuable as it shows several new charging sta- 
tions in the suburbs. In addition it describes the 
electric vehicle route to Atlantic City. 

There are several additions of interest in the 1918 
compilation. The Lakewood & Coast Electric Com- 
pany, which, though it had the best facilities in the 
town for the purpose, has up to this time not been 
listed as a charging station, now occupies a position 
on the list. This is a result of the Atlantic City run 
made last summer by Waldo W. Sellew, manager of 
the Automobile Bureau, in the course of which a stop 
was made at Lakewood for boosting. This helped to 
convince the concern that Lakewood needed electric 
charging accommodations. Since the new station was 
opened, it has been used by several companies, includ- 
ing ice-cream manufacturers who have run trucks 
between Newark and Atlantic City. 

Other new stations include one at Tuxedo, N. Y., 
maintained by the Garage Company; one at Bayside, 
I.. I., maintained by the New York & Queens Elec- 
tric Light & Power Company; and one at Tompkins- 
ville, Staten Island, opened by the Richmond Light & 
Railway Company. 

\t Southampton, L. I., an additional charging 
point has been established by Adolph Guidi, located 
on Main Street, and the Essex and Sussex Garage has 
opened a new garage at Spring Lake. 
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Performance of Large Unit—Using Tools Around Large Oil- 
Filled Transformers—Automatic Ejectors for Emergencies 


OPERATING RECORD PROVES RELIABIL- 
ITY AND ECONOMY OF THE LARGE 
CENTRAL-STATION TURBINE. 





Turbine of 30,000 Kilowatts Makes Non-Stop Run of 71 
Days at High Load-Factor. 


The Commonwealth Edison Company reports that 
one of its most recent turbogenerator installations has 
made a non-stop run of 71 days before being shut 
down. The shutdown was then made not because it 
was necessary to do so, but because an inspection of 
the comparatively new unit was thought advisable, and 
a convenient opportunity offered. 

The unit was started up on October 22 and was 
shut down on December 31, the length of run being 
exactly 71 days. During this time 35,148,150 kilo- 
watt-hours were generated, the load-factor for the 
entire time being equivalent to almost 70 per cent. The 
individual daily load-factor would thus be higher than 
the above. The unit is a 30,000-kilowatt Westing- 
house turbine and 12,000-volt, 60-cycle three-phase 
eenerator, and is installed at the Northwest Station of 
the Commonwealth Edison Company. 

Perhaps no better example could be obtained than 
the above of reliability of operation of the modern 
turbine. In units of the size here considered the 
installation comprises auxiliaries such as pumps for 
condensers and lubrication, etc., exciters, boilers and 
economizer; in fact, everything connected with the 
unit, for each individual part is treated and operated 
as an integral part of the whole unit. This makes for 
efficient design and as efficient operation. With long 
sustained operation at high load-factor, capital invested 
in obtaining high efficiency is able to make a return 
not possible where lower load-factors obtain. 

That units like the above, 30,000 kilowatts and 
higher, are able to operate at around 1.85 pounds of 
coal per kilowatt-hour should be eloquent testimony to 
the economy and desirability of centralized energy 
supply as well as its effectiveness toward the con- 
servation of coal. 





Automatic Feed-Water Control Proves Effective. 


A feed-water regulator is a device for automatical- 
lv controlling the supply of feed-water entering the 
boiler, and usually maintains the water level in the 
hoiler constant independent of the rate of firing or 
rate of steam production. Automatic feed-water sup- 
ply effects economy of operation in both fuel and 
labor; it reduces the chance of explosion due to low 
water and also reduces the strains to which boiler 
heating surfaces are subjected should a sudden and 
abnormally large amount of feed-water be turned 
into a boiler, as often happens with variable loads 
under hand control ; it maintains a uniform water level 
at all loads upon the boiler and thus reduces the like- 
lihood of priming and the troubles that accompany 


it due to moisture carried over in the steam to turbine, 
engine and steam pipes. 

The modern water-tube boiler contains a compara- 
tively small amount of water, per square foot of heat- 
ing surface. Modern practice, with mechanical stok- 
ers and large grate surface compared to boiler heating 
surface, is to operate at high rates of evaporation or 
steam production, and to change rapidly from light 
loads to heavy overloads with a few units rather than 
maintain a number of boilers loaded inefficiently. Be- 
cause of the comparatively low water content of water- 
tube boilers and the variable loads stable supply of 
feed-water is important, lest explosion occur should 
the water supply fail, while accurate supply according 
to the need is necessary on the score of economy. 

When controlled automatically, the feed-water 
varies with the rate of doing work of the boiler, with- 
out attention by the boiler-room tenders, and much 
more accurately than is possible under hand control. 
Usually the regulator is adjusted to maintain the water 
level at the middle of the gauge—which gives maxi- 
mum steam space and water space—and thereafter 
the water level remains. constant at all loads. . Auto- 
matic feed-water control is simple, efficient, uniform, 
economical and safe. It saves labor, fuel and wear and 
tear on apparatus. 





Removing Nuts from Pipe-Flange Bolts. 





By C. E. CHALMERS. 


Often the nuts which clamp the bolts in a pipe 
flange become so corroded that they cannot be turned 
off with a wrench. Where this occurs, the best and 
quickest method is to split each nut with a cold chisel, 


Cold Chisel 


® 























Pipe Flange 











Nut to be 
Removed 


Method of Removing Pipe-Flange Nut Which Has Rusted On. 
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as shown in the diagram herewith. After it has been 
split, the nut can then be pried off easily. It is easier, 
better and quicker to thus split the nut than to en- 
deavor to cut or break off the bolt. 





SAFEGUARDING USE OF TOOLS ROUND 
LARGE OIL-FILLED TRANSFORMERS. 


Experience Shows Wisdom of Tying a String to Tools 
when Working Round Large Oil-Filled Transformers. 


3y M. S. MontTcoMERrY. 


There are many things an old-timer on the road 
will do that may strike those less experienced as being 
useful, unique and worth imitating. The old-timer 
does things almost unconsciously from custom, all as 
part of the game. There is one little thing well worth 
mentioning, however, that the writer has done for 
many years, and by so doing has never experienced a 
single delay or annoyance, whereas he has seen a num- 
ber of instances where failure to follow the simple 
precaution has resulted in serious loss of time and 
much needless work. 

Every one who has had recourse to work around 
latge oil-immersed transformers knows the difficulties 
often encountered in loosening or tightening lugs and 
bolts and terminals. The position of the work is often 
uncomfortable and cramped, and the bolts, screws or 
nuts are slippery. There is always, therefore, a likeli- 
hood of the screw driver or wrench slipping from the 
worker's hand and falling into the transformer case. 

Sometimes the tool falls on top of the windings 
and may be easily located and removed; at other times 
it falls to the bottom and lies between case and core 


where the only danger is that it might, and the likeli- 
hood is very small, indeed, be drawn up against the 
transformer coils some time by magnetic attraction 


under heavy current rush. On the other hand, 
wherever the tool falls it is best to remove it. This 
is a difficult thing to do in large units because the 
space between cooling coils and core and windings is 
so small that a man is unable to get down between 
them. Fishing for the tool with hook or magnet is 
then tried, and-sometimes it is necessary to remove 
the core, in this way permitting a man to get down 
into the case and pick up the dropped tool. 

When a large transformer is filied with oil, and a 
tool is then dropped, it is a very different matter. It 
is impossible to see where the tool is resting, hence it 
is important to determine its location. This usually 
necessitates emptving out the oil in part or completely. 
Onlv those that have had to fill and empty and fill 
again a large oil-filled transformer, for. example. one 
of 3000 k. v. a., realize the effort. time and dirtiness 
such an undertaking occasions. This is especially so 
where the only storage source is the oil drums, some- 
times 15 or more having to be filled and emptied 
again, a good day’s work even for two men and a 
suitable pump 

Whenever the writer has had recourse to work on 
top of an oil-filled transformer with any sort of tool, 
he has always made it a practice to tie the tool to his 
wrist with a piece of string, tape, or even wire. Many 
times he has lost his hold upon tools, but never has 
he had to waste time, oil and effort in recovering them 
because they were tied to him. This practice is to be 
sincerely recommended, for not only does it prevent 
many difficulties and delays, but enables a man to go 
about his task without the concentration of effort, 
mental as well as physical, otherwise necessary to 
retain firm hold upon the tool and thus is able to work 
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quicker and faster. The writer, further, always makes 
it a practice when having several tools in a trans- 
former, using them alternately or two together, to tie 
them, if not to his wrist, to some part of the trans- 
former, terminals, conductors or cooling coils, so that 
should one fall it may be easily pulled up out of the 
oil by its string. 





AUTOMATIC EJECTOR OFFERS ADVAN. 
TAGES FOR PREVENTING FLOODED 
BASEMENTS. 


Steam, Air or Water-Operated Automatic Ejectors May 
Supplant or Assist Pumps with Advantage. 


The very severe snowfall of the last few weeks, 
the accumulation of this snow upon the ground because 
shortage of labor has prevented removing it, and the 
occurrence of sudden warmer spells of weather has 
already caused a number of costly floodings of base- 
ments and sump pits of warehouses, engine rooms and 
substations. When the real thaw comes, suddenly and 
unexpectedly, to find people unprepared as usual, 
havoc, needless expense and damage is to be expected. 
Now is the time therefore to prepare for what is 
inevitable ; and not only must preparation be made for 
the normal thaw and backing up of seepage, but for 
the much greater amount that must be dealt with, in 
the Middle West at any rate. 

Time is short. and the need is a very real one, 
hence ability to obtain the necessary apparatus with- 
out delay is of prime importance. Moreover, as this 
class of service is more of a safeguard against unusual 
conditions than of everyday happenings, low initial 
cost is one of prime importance, secondary only to 
reliability. In accomplishing this, namely, in obtain- 
ing reliability of operation with minimum initial cost, 
the ejector or siphon-jet as a competitor of the pump 
is worthy of careful consideration. 


Eyectors DESERVE CONSIDERATION. 


There are many instances where the steam, water 
or air ejector—or injector, as the case may be—may 
assist a pump or supplant it. At this time this device 
deserves particular consideration because it is many 
times cheaper than a pump, howsoever driven, is much 
smaller in size and therefore more easily shipped, can 
be more quickly obtained and installed and without 
the demands for care or space requirements usually 
necessary where a pump is concerned. Another factor 
in its favor is that a pump, and this applies particu- 
larly to one that is automatically controlled, should 
receive a reasonable amount of attention as to oper- 
ation, lubrication, and so forth, whereas an ejector 
can be left alone for weeks and months without atten- 
tion, since its method of working is entirely differ- 
ent to that of a pump. Arguments are often advanced 
against the injector and ejector, that it consumes much 
more steam than a steam-driven pump. It does con- 
sume more steam, but, on the other hand, it costs very 
much less, and its operation is usually intermittent 
and often infrequent. High efficiency is of paramount 
importance where operation is continuous, and high 
initial cost may be justified in obtaining efficiency. But 
where performance is occasional low initial cost, so 
long as it is compatible with reliability, is of greater 
importance than efficiency. This is exactly the situa- 
tion as regards the question of injector or ejector 
versus pump. j 

In boiler rooms the injector usually is used as a 
reserve means of supplying the boilers to assist the 
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feed pumps, or take their place should they be out of 
commission. For this purpose the injector offers a 
very cheap substitute, although no one would recom- 
mend eliminating the feed-water pumps for this rea- 
son. The same does not, however, apply to the ejector 
when used for removing sewage and water from sump 
pits, engine-room basements, and so forth, for in this 


instance where the chance of flooding may be very 
remote, the high investment in pump and engine or 
motor may not be justified, whereas the small invest- 
ment in an ejector is a very sound investment, indeed. 
At present, when all machinery is scarce, at higher 
prices than ever known before, and deliveries are un- 
certain, the ejector as a means of protecting flooding 
assumes added importance, apart from the other ad- 
vantages in its favor already mentioned. 


AUTOMATIC OPERATION IMPORTANT. 


In out-of-the-way places like sump pits, often dark, 
rely visited, automatic water removal is always ad- 

ible. Pump or ejector should be automatically 
ontrolled so that removal of water as it backs up 
from the sewer or other source may commence directly 
the water level reaches a predetermined height. Auto- 
matic features are popular these days of labor short- 
ages. Most plants are short-handed, and the grade 
of labor has gone down. The chief engineer knows 
little of the men under him nor how far to trust them, 
hence automatic operation is a wise measure under 
such conditions. Moreover, if a piece of apparatus 
can be used that requires neither supervision, atten- 
tion nor upkeep, so much the better. These conditions 
apply to the ejector, and are the reverse of conditions 
applying to the automatically operated pump. 

The illustration shows a Penberthy automatic 
ejector used for draining a sump pit of an engine 
room. This ejector operates off the city water supply, 
and directly the water level in the sump rises to a 
definite level, a quick-opening valve opens and the 
vacuum created by the city water pressure sucks 
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the seepage into the sewer. While water is used in 
this case, steam is perhaps more commonly used, while 
compressed air also may be utilized when available. 
At the present time, when boiler rooms of factory and 
isolated plant are shut down between noon on Satur- 
days until early Tuesday mornings, the ability to safe- 
guard the basements from flooding without having to 
maintain steam pressure is a matter of prime impor- 
tance, which is possible where the water-type ejector 
is employed. Some plants use steam ejectors and 
maintain sufficient boilers in operation at low steam 
pressure to keep up heat to prevent fire sprinklers 
from freezing and goods from damage, or what not. 
In such cases the ability of the ejector to operate at 
steam pressures far below nominal is important unless 
all protection is to be foregone. This type of ejector 
works satisfactorily between 25 and 80 pounds pres- 
sure, and thus coal may be conserved under the above 
circumstances without forfeiting the protection of the 
ejector. 

Tt should be pointed out that the ejector is not 
really a competitor of the pump, for on a sound engi- 
neering and financial basis each has its proper appli- 
cation. Wheré operation is infrequent, initial cost 
must be a minimum; where space is cramped in the 
extreme, where absence of attention is to be expected, 
or dependence upon a single pump is not advisable, 
the automatic ejector will be found worthy of consid- 
eration. 





Air Washing Increases Available Capacity. 


Air washing and cooling are often resorted to for 
one or several reasons, any one of which may be the 
predominating reason for its adoption in a specific 
instance, but all of which deserve consideration at this 
time of heavy loads long sustained with a shortage of 
capacity. Washed air, as its name implies, is air that 
has been washed and being washed is comparatively 
clean. Clean air reduces the dirt carried over into air- 
cooled machines, reducing the clogging up of air 
ducts and vents which interfere with heat transfer and 
reduces the volume of cooling medium. Moreover, the 
growth of such materials as dust and dirt increases 
the fire hazards as these accumulations are readily 
ignited by flame or arc within the machine. Cooling 
the air, which occurs during the process of washing or 
cleaning, enables an increased load to be carried for 
definite temperature rise of the machine, since tem- 
perature drop or gradient between maximum operat- 
ing temperature and ambient temperature of cooling 
medium is a factor in heat transfer. Air washing in- 
creases the capacity because of the cooling and also 
because of the reduced amount of foreign matter car- 
ried into the machine; and also permits a unit to re- 
main in service longer without being taken out of 
service for cleaning. Moreover, troubles due to 
grounds and breakdowns usually are reduced because 
of the comparative absence of dirt and dust. Washing 
the air increases capacity, reduces fire risk, decreases 
labor and enables a unit to remain in service a greater 
percentage of the time. Air washing may at this time 
therefore prove a convenient solution to those hard- 
pressed for capacity, where the load exceeds the 
capacity and units can be ill-spared for cleaning. 





Glass meter covers should not be rubbed previous 
to taking a reading unless the static charge is after- 
ward dissipated, otherwise an indicating error may 
occur. A moist hand, a little breath disperses the 
charge. 
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Conduit-Bending Practice—Fnglish Contractors’ Gnarantee 
Scheme—Some Construction Kinks—A mong the Contractors 


METHODS OF BENDING CONDUIT. 
Fourth of a Series of Articles Describing the Best 
Practice. 


By TERRELL CRorr. 
In Making Short-Radius End Bends, such as may 
be required where an elbow enters an outlet box as 


shown in Fig. 22, special methods must be adopted. 
Such bends differ from ordinary short-radius bends 
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Fig. 22.—Showing How a Short-Radius Bend Is Necessary in a 
Thin Floor Slab When Conduit Feeds Into Outlet 
Box From the Top. 


in that they must be threaded. They are frequently 
required in thin concrete floor slabs when it is desirable 
that the conduit enter the bottom of the box, as shown 
in Fig. 22. The feature that necessitates unusual han- 
dling is that the bent end of the tube must be threaded. 
The first step is shown completed in Fig. 23. The 
bend of the short radius R has been formed, the 
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Fig. 23.—Completicn of First Operation in Forming Short- 
Radius Bend fer Outlet Box. 


coupling C having been turned on the threaded end 
of the tube to prevent the mutilation of the threads 
during the bending process. The bend at R should 
ordinarily be of the shortest radius which it is pos- 
sible to make. Next, the die in the pipe stock is re- 
versed in its socket (see Fig. 24) and the end of the 
tube is then threaded as far as it is possible to turn 
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Fig. 24.—Cutting Thread on Conduit End With Die Reversed. 
the die on the pipe. The end thus threaded appears 


as shown in Fig. 25. Now the surplus length (LZ in 
Fig. 26) is cut from the end, so that the threaded por- 


tion P, which remains, is merely long enough to ac- 
commodate the locknut, the bottom of the outlet box 
and the bushing. After assembling, the bend appears 
as delineated in Fig. 22. Elbows which measure only 
234 inches from the end of the pipe to the inside of 








Fig. 25.—Conduit End Threaded Up to Bend. 


the bend have been made by following this process. 
The threaded piece cut off can frequently be used as 


‘a nipple. 


IVhen Bending Conduit Elbows for Ceiling Outlets 
it is sometimes desirable to arrange a form or templet 
like that detailed in Fig. 27. The pieces B and C are 
sections cut from joists, of the same depth D as those 
used in the building in which the installation is being 
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Fig. 26.—Conduit End Cut Off and Ready for Insertion in Outlet 
Box. 


made. E and F are braces. A is a plank about 5 feet 
long and 2 inches thick. An outlet box O of the type 
being used is mounted on the plank as shown. Then, 
after each bend is formed it can be tried in this tem- 
plet which lies on the floor, to insure that it will fit 
without having to take it to the location where it is to 
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Fig. 27.—Templet for Fitting Outlet-Box Ends. 


be installed. In using this scheme, the short legs of 
the bends can first be made somewhat longer than is 
actually necessary and then threaded and cut off to 
fit. This procedure may be more economical than 
endeavoring to bend the short leg to the correct length 
The plan is particularly desirable where the conduit 
lengths being used do not have perfect threads on 
them and therefore must, in any event, later be re- 
threaded. 


(To be continued.) 
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GUARANTEE OF WORK SCHEME OF ENG- 
LISH CONTRACTORS’ ASSOCIATION. 


Electrical Contractors’ Association Forms Separate Cor- 
poration to Guarantee Work of Its Members. 


\fter over five years of agitation, general discus- 
sion and detailed criticism, the proposal to guarantee 
the work of its members has been adopted by the 
Electrical Contractors’ Association, Inc., which is the 
national association of this craft in England. At two 
times the guarantee scheme seemed ready to be put 
into effect when further consideration and revision 
were ordered. All of the difficulties have finally been 
overcome, however, and what is known as the “Guar- 
antee of Work Scheme” will become effective in a few 
weeks. It has received the unanimous approval of 
all sections of the association at special meetings held 
for the purpose. To overcome certain limitations of 
the charter of the association, it was necessary to 
organize a separate corporation known as the National 
[-lectrical Contractors’ Trading Association, Ltd., of 
which Leonard G. Tate, of London, England, is sec- 
retary. 

In substance the guarantee scheme is as follows: 
[t applies to all wiring work undertaken by members 
of the association in dwelling houses, shops, offices 
or similar premises, and guarantees that this work is 
in accordance with the rules of the Institution of Elec- 
trical Engineers, subject to special modifications made 
by the Electrical Contractors’ Association. As soon 
as the scheme goes into effect, the association will 
have power to inspect any work in progress that may 
be subject to guarantee, and for this purpose an inde- 
pendent engineer must be appointed who is not a mem- 
ber of the association. Such inspections shall be made 
with absolute impartiality and all reports thereon are 
confidential between the inspector and general secre- 
tary. These rules restricting inspections apply to all 
work on which no complaint has been received. If a 
complaint is received from a customer of any mem- 
ber and a claim made to the secretary in accordance 
with the guarantee scheme, the council of the asso- 
ciation has power to appoint an engineer to investi- 
gate, in which case a member of the association may 
he appointed. If any work subject to the guarantee is 
inspected either before or after complaint and is found 
not to comply with the rules, the council may call 
upon the member involved to make such alterations 
as are necessary and has full power to legally en- 
force such an order. 

The limit of liability in respect to any one client 
is $250. All claims by a client under the indemnity 
and guarantee must be in writing to the secretary of 
the trading association within six months of comple- 
tion of the work. The association is not liable for in- 
direct and consequential damage and is liable only for 
remedying the actual defects in the installation as to 
specified requirements of the rules. The report of the 
engineer appointed by the association shall be final, 
subject only to arbitration in case any dispute or dif- 
ference arises regarding the quality of the material or 
workmanship, meaning of the terms and conditions, 
or for any other cause. In case of such dispute the 
matter is referred to an arbitrator appointed by the 
council of the Institution of Electrical Engineers who 
has power to inspect the work and hear evidence and 
report thereon. The decision of the arbitrator shall 
be final. 

If it is found that any of the work is not in ac- 
cordance with the rules laid down, the council may 
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call upon the member to remedy the work or material 
necessary to comply with*the standard. A member 
whose work is rectified in this manner shall pay the 
expenses or costs incurred. Failure to pay these 
charges within 14 days, or such other time as the 
council may allow, permits the council to expel the 
member from the association. 





Improved Method of Placing Conduit in Concrete 
Forms. 


By W. O. Myers. 


The accompanying sketch shows a method of plac- 
ing steel conduit in the forms used for concrete foun- 
dations, walls, etc., so that it can be bent slightly after 
the forms are removed to correct errors of alinement. 
I used this scheme in placing conduit in the foundation 
for a steam turbine, where the starters for motor- 
driven auxiliaries were mounted in the foundation 
piers. By having the conduit free from the concrete 
for a distance of 4 or 5 inches back from the face of 
the wall, I was enabled to bend the conduit end suffi- 
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Simple Scheme to Permit Proper Alinement of Conduit Ends 
in Concrete Walls. 


ciently to make the condulet fittings true with the face 
of the wall. 

The scheme consists in simply wrapping rope or 
staging around the conduit to be imbedded in concrete 
in the manner shown in the sketch. The rope can be 
pulled out after the forms are removed, leaving the 
conduit free from the concrete for a few inches back 
from the face of the wall so that it may be bent slightly 
to correct any of the usual errors of alinement. If 
large rope is used,.it should be plastered over with 
clav and wrapped with paper before the concrete is 
poured. and if heavy staging is used it is better to use 
more than one layer. 





Trade Names for Flexible Tubing. 


By F. J. RANDALL. 


The term “flexible tubing” is used to designate any 
of the approved insulating tubings used for the addi- 
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tional protection of conductors, as is required in num- 
erous cases, particularly in knob-and-tube work. “Cir- 
cular Loom” is the trade name that has been adopted 
by its manufacturer to designate one particufar kind 
of flexible tubing. Other trade names used to desig- 
nate other makes of flexible tubing are “Autoduct,” 
“Wireduct,” “Flexduct,” “Flextube,” and “Alpha- 
duct.” From this it is evident that when the term is 
to be used in a general sense “flexible tubing” is the 
preferable one. 


Making Rubber Gaskets Easily. 
wh G& 
The quiekest way of cutting a rubber gasket for a 
pipe-flange joint is to use one of the flanges on which 
the gasket is to be placed or a duplicate thereof, as a 
templet and thus cut the gasket to fit. The procedure 
is this: First select a piece of gasket rubber large 
enough to cover the flange. Next cut in the sheet two 
bolt holes opposite one another corresponding to the 
bolt holes in the flange. Lay the sheet thus prepared 
on the flange and to restrain it in place put two bolts 
through the holes which have been cut. It is essentia! 
that the sheet be maintained accurately in position as 
the operation proceeds, otherwise a- gasket of inac- 
curate dimensions will result. Now, employing the 
face end of the hammer, cut the gasket around the 
circumference by holding to the flange and hammering 
on the edge. The flange edge shears through the rub- 
ber. Similarly cut the remaining bolt holes through 
the rubber by hammering on the holes in the flange 
with the ball-peen end of the hammer. These having 
been made, the gasket is completed and will be found 
to have a more perfect fit than if it had been cut with 
a knife. Frequently when using a knife several 
gaskets are spoiled, which cannot be tolerated in these 
times of high cost of materials. 


MATTHEWS. 


Meaning of “Wire” and “Conductor.” 


By C. M. BARNEs. 


In the United States Bureau of Standards Publica- 
tion No. 37 the following definitions for “wire,” “con- 
ductor,” “duplex” cable, and “twin” cable are given: 

“A wire is a cylindrical rod or filament of drawn 
metal.” 

“A conductor is a wire or a combination of wires, 
not insulated from one another, suitable for carrying 
a single electric current.” 

“A duplex cable consists of two insulated single- 
conductor cables twisted together. They may or may 
vot have a common insulating covering.” 

“A twin cable comprises two insulated single-con- 
ductor cables laid parallel, having a common covering.” 

The definitions for wire and conductor are further 
amplified in the publication referred to. 


Cleaning the Contact Faces of Motor Brushes. 


By Mavrice J. Morrarty. 


When the contact faces of motor or generator 
brushes are very dirty and covered with a coating 
of carbonized oil, etc., a quick method of cleaning is 
essential. I soak the brushes in a can of benzine to 
soften the oil and therefore the dirt. With a piece 
of cotton waste dipped in the benzine I remove all 
traces of the oil and dirt, then I wipe each brush with 
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clean waste leaving no wet spots. This method has 
always given satisfaction and is better than the use of 
gasoline, which is now too expensive. 





Among the Contractors. 


The firm of Peet & Powers, 70 East 45th Street, 
New York City, has received the contract for all the 
electrical work in the residence of F. P. King, Irving- 
on-the-Hudson, which is valued at about $30,000. 


R. E. Handlin, 219 Montgomery Street, Syracuse, 
N. Y., has been awarded a contract for the electrical 
installation in the new Porter School to be erected at 
510 Emerson Avenue, Syracuse, at a cost of $320,000. 


Sterling Electric Company, of Minneapolis, Minn., 
has been awarded the contract for all the electrica: 
work in a new building for the Minneapolis Y. M. 
C. A. that is now being built at a cost of about 
$700,000. 

The Denton Engineering & Construction Com- 
pany, Kansas City, Mo., has the contract for fur- 
nishing and installing all the electrical equipment in a 
new $75,000 motion-picture theater on Walnut Street 
in that city. 


The Burdick Electric Company, 72 West Water 
Street, Milwaukee, Wis., is carrying out a contract 
for installation of electrical equipment in a $10,000 
office building being erected for the Wisconsin Motor 
Manufacturing Company. 

Alfred Whiteley, Inc., electrical contractor at 84 
John Street, New York City, has developed a retail 
electrical trade and is considering taking on some ad- 
ditional lines. Catalogs and price lists from various 
manufacturers of electrical devices and supplies are 
requested by Mr. Whiteley. 


The H. W. Huber Electric Company, Highland 
Park, IIl., is completing the wiring for the Highland 
Park Hospital, the contract amounting to $4350 and 
including 275 outlets, electric elevator, ice machine, 
vacuum cleaner, private telephone and nurses’ call sys- 
tems, also special X-Ray and other hospital apparatus. 

Fred Burdorf, a well known illuminating engineer 
in Louisville, Ky., is withdrawing from the Burdorf- 
Brecher Company, a leading electrical fixture, tiling 
and mantel house in Louisville, and will enter busi- 
ness independently. It is understood that Mr. Bur- 
dorf will restrict his new venture to electrical fixtures, 
although appliances may be included. 

The Evecrricat Review of January 12 contained 
in this department a paragraph relative to the wiring 
of ten school buildings in Lima, Ohio, by Reed & 
Reed of that city. It was stated that the “conduits 
used were those made by the American Conduit Man- 
ufacturing Company.” We are now advised that, as a 
matter of fact, no conduit was used on this job, but 
instead that company’s Wiremold was used through 
out. 

The Hub Electric Company, 1819 Carroll Avenue, 
Chicago. Ill., has the contract for electrical work in 
a $200,000 store and apartment building on Montrose 
\venue, Chicago; V. C. Carlson is the owner. The 
company wil! also wire a $9000 flat building with 
garage in rear on Magnolia Avenue for H. Andrews. 

James Wilkinson, 92 Arch Street, Boston, Mass., 
has the contract for furnishing and installing all elec- 
trical equipment in the $90,000 Junior High School, 
Somerville, Mass. He also has been awarded the 
contract for wiring a $200,000 high school at Nashua, 
N. H. 
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New Appliances 
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Porcelain Sockets—Conduit Bushing—Moment Switch— 
Foot-Warmer—Street-Lighting Units—Monorail Hoists 


Special Two-Piece Porcelain Sockets for Reflectors. 


\ new two-piece porcelain socket without shade- 
holder groove known as P & S No. 1233, and its com- 
inion piece with shade-holder groove ( No. 1234) are 
heing placed on the market by Pass & Seymour, Inc., 
Solvay, N. Y., to meet the requirements for heavy- 
luty sockets or medium-base type C Mazda lamp fix- 
These receptacles have ample wiring room or 
learance for a single or double pair of wires in the 


tures. 


New Two-Piece Porcelain Sockets With ard Without Shade- 
Holder Groove. 


terminal hood which may be supported by substantial 
machine screws, spaced 1 3/16 inches on centers. 

These receptacles are entirely front-connected and 
the socket body is easily positioned by the aid of heavy 
porcelain tenons. All live parts, where necessary, are 
sealed in with a special compound which will success- 
fully resist the extreme temperature to which the de- 
vices may be subjected in use. 





The Bushette Conduit Bushing and Cap. 


Walker Brothers & Haviland, 120 Broadway, New 
York City, have recently placed on the market a new 
form of conduit bushing which they call a Bushette. 
It consists of a drawn-steel bushing of the same shape 
as any standard bushing, except that the sides are 
knurled to fit gas pliers or to make the use of a screw 
driver easy for tightening same in awkward positions. 
\ steel cover is fitted tightly into the wire opening of 
the bushing. This cap absolutely. prevents moisture, 


The Bushette—A Conduit Bushing with Tightly Fitting Re- 


movable Cap. 


as well as dirt and plaster, from entering the conduit 
luring construction. The cap has a wide flange so 
that it may be easily pried out of the bushing when 
ready to draw the wires. ' 

The fact that the Bushette is delivered to the job 
vith the cap in place makes it easier for the wireman 
to protect his conduit from obstruction than not to 
protect it, which is very good insurance for the con- 
tractor. The caps are pressed into place just suf- 


hciently tight to prevent any possibility of their being 
knocked out accidentally and at the same time making 
it easy to pry them out. The bushings are heavily 
galvanized. before the caps are pressed into place, 
so that a perfectly smooth wire hole is assured. 





Automatic Moment Switches for Porch and Hall 
Lights. 


A line of switches with automatic cut-off has re- 
cently been put on the market by Samuel M. Esler, 
59 East Adams Street, Chicago, under the name of 
“Esler moment switches.” As the name implies, they 
are designed for use in places where light is ordi- 
narily required for only a few minutes at a time, such 
as porches, vestibules, basements, etc. 

When the switch is turned on it goes off auto- 
matically after a predetermined time. However, when 
desirable. it may be turned on permanently or may be 
turned off entirely at any time. The illustratfon shows 





Esler Moment Switch for Short-Time Lighting. 


the flush wall type with attachment for operating the 
switch from the opposite side of the wall, which is an 
attractive feature in connection with porch lights. 


Electric Foot-Warmer for Outdoor Service. 





To minimize the discomfort of long standing out- 
doors in severe weather, an electrically heated foot- 
warmer has just been placed upon the market by the 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. While designed primarily for 
lookouts stationed in the bow and crow’s nest of ves- 
sels, the device is applicable to the use of watchmen, 
sentries, doormen, traffic policemen and others whose 
work requires them to be out of doors continuously 
with little chance for exercise. It has been found that 
if the rest of the body is adequately clothed, a foot- 
warmer wjll ensure comfort at any temperature. 

As will be seen from the illustration, the device 
consists of a casting 14 by 20 by 2.5 inches with dia- 
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mond-tread top. This is of cast iron or of aluminum 
where non-magnetic qualities are desired, as in ship 
service. Against the under surface of this the heater 
element is clamped. The heater is a slotted ribbon 
clamped between two plates of built-up mica, so ar- 
ranged as to give uniform distribution of heat. A 
sheet-steel plate fastened by screws and sealed with 
high-melting gum renders the entire unit waterproof. 
The resistance is divided into two parts, which may 


| 


Foot-Warmer for Outdoor Use. Device Set on Edge 


to Show Top View. 


Electric 


be connected to draw 200, 100 or 50 watts at 125 volts. 
\ three-conductor cable 7 feet long is provided. By 
using the lower heats in mild weather, there is no dan- 
ger of causing chilblains. 

It is felt that this heater will add greatly to the 
comfort and hence to the efficiency of men in exposed 
places, enabling them to do their highly important 
work of watching and guarding without the distrac- 
tion of physical discomfort. 


New Ornamental Street-Lighting Units. 


\ new General Electric ornamental lighting unit 
liffuses the light, with very little absorption, and is of 
great value where low-candlepower lamps can be used. 
The stippled globe is in three sections, making renewal 
costs much lower than where a one-piece globe is used. 
This fixture can be furnished with or without dome 
refractor and in both cases there is enough light in an 
upward direction to illuminate the globe over its entire 
surface. It is said to be the only globe of a diffusing 
nature in which the refractor can be used to good ad- 
vantage, especially with low-candlepower lamps, be- 
cause it does not rob the light source of very much of 
its initial candlepower. When the refractor is used 
the units are of exceptionally high value for residen- 
tial street lighting because it collects all of the upward 
light and redirects it to the street surface away from 


Ornamental Street-Lighting Unit With Stippled-Glass 
Sectiona! Globe and Dome Refractor. 
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Ornamental Lighting Unit With Illuminated Glass Canopy. 


the tree tops. The stippled-glass globe has an irregu- 
lar surface on the inside so as to split up the light rays 
and eliminate glare. 

Another new ornamental lighting unit with the 
novel feature of an illuminated glass canopy has been 
added to the General Electric Company’s line. This 
unit differs from most of the ornamental units pre- 


.viously furnished in that the canopy covering the open- 


ing in the top of the globe, which permits the cleaning 
and removal of the lamp inside, is covered with a 
glass instead of a metal canopy. This new canopy is 
made of the same diffusing glass as the globe. It adds 
wonderfully to the lamp’s appearance as it shows the 
outline of the complete fixture when illuminated. 





Electrical Monorail Hoists for Handling Ashes. 


When up-to-date boiler houses are designed, the 
problem of handling the ashes is always considered. 
When one recalls that a few years ago, in most cases, 
the ashes were almost allowed to take care of them- 
selves, it is evident that the designing of machinery 
to handle them in old boiler houses is quite a proposi- 
tion. It is one that should be viewed from a number 
of different angles. 

The scheme to be finally adopted must first and 
foremost save labor; its first cost must be low, and 
maintenance low. No one cares to put very much 
money into an old boiler house. The system used 


Hoist in Boiler Room. 
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Fig. 2.—Dumping the Ashes Into Railroad Car. 


should never entail many changes in the old building 
with the consequent expense. 

A monorail electric hoist, with a bottom dumping 
bucket, is the type of machinery which lends itself 
readily to such installations. This is especially true 
where the ashes are pulled out on the boiler-room 
floor, which is so often the case. The Philadelphia 
Paper Company, Manayunk, Philadelphia, has ob- 
tained excellent results with a Link-Belt monorail hoist 
of this type. 

This machine runs on the lower flange of an 
|-beam track. It is operated by a man traveling in a 
trailer cage, who controls the raising or lowering of 
the bucket, as well as the travel of the hoist. Fig. 1 
shows the machine in the boiler house, through which 
the track runs, and continues on out over a railroad 
siding, shown in Fig. 2. 

The laborers who clean the fires also fill the bucket 
with ashes; the operator then hoists his bucket, and 
runs it out directly over the car, where he dumps it by 
the motion of a lever in the cage. The current re- 
quired is very small. Compared with wheeling ouf 
the ashes, there is a very marked saving in time and 
labor. 

In this instance, the superintendent designed the 
track supports, the Link-Belt Company, Nicetown, 
Philadelphia, Pa., furnishing the track and conductors. 
\bout 30 tons of ashes are handled daily. They are 
pulled out every six hours. Two men do the work of 
shoveling into the bucket, and then often one of them 
gets into the cage and runs it out over the car; at 





Fig. 3.—Monorail Combined Coal and Ash Hoist. 
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‘compressed air is required. 
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other times, to hurry the work, an additional man 
operates the hoist, remaining in the cage. The bucket 
holds 1% cubic yards, and is handled by a 2-ton hoist. 

This machine is very compact and requires little 
headroom—-a most important consideration in an 
installation of this kind, where it is necessary to get a 
large bucket over the side of a high-side gondola car. 
All the gears operate in oil and are entirely inclosed 
in housings—any other type of machine would not be 
suitable for handling ashes. 

In this plant a most -satisfactory steel suspension 
bunker supplies coal to the stokers. In many instances, 
however, an overhead bin cannot be installed for lack 
of space. It may then be practicable to use the same 
monorail hoist system to handle the coal as well as 
the ashes. Fig. 3 shows a tipping bucket about to dis- 
charge coal into a stoker hopper. Better even than 
this, a bucket with a small chute and undercut gate is 
often used. 

This problem of handling ashes mechanically is 
daily becoming more urgent. Many boiler rooms are 
now running 24 hours a day where two years ago they 
were running 10; hence there is over twice the ashes 
to handle and with labor so scarce. Many plants have 
put in stokers and forced-draft systems to increase 
their capacity, often neglecting to provide for the 
handling of the ashes, when the remodeling is done. 
The electric hoist evidently fills a long-felt want in 
this field. 





New Electric Air-Compressor Outfit. 


A new outfit has been developed by the M. L. Bas- 
tian Auto Engineering Works, Olney, Philadelphia, 
Pa., for service in garages and other places where 


Motor-Driven Compressed-Air Outfit for Garages, Etc. 


The outfit contains a 
pump, motor, storage tank, pressure gauge and the 
necessary air and electrical connectors. 

The steel tank is 12 inches in diameter by 48 inches 
long and is tested to a pressure of 300 pounds per 
square inch. The pump is a two-cylinder, air-cooled 
design with a 134-inch bore and 3-inch stroke. The 
cast-iron pistons are each equipped with eight perfec- 
tion piston rings. The piston rods are bronze with 
split bearings on the crank end for adjustment. The 
crank shaft is steel.1 inch in diameter and micrometer 
gauged to size. Ojiling is by the splash system and a 
sight gauge for determining the oil level is provided 
at the side of the pump. 

The outfit is equipped with a one-way or check 
valve between the tank and pump and therefore the 
pump does not start against pressure. 

The pump is gear-connected to a one-half-horse- 
power Robbins & Myers motor which is equipped with 
cord and plug for connection to a lamp socket. .A 
rawhide pinion is provided on the motor shaft. to 
eliminate unnecessary gear noise. Gye 3951 
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Trade Activities 





Valuable Catalogs Distributed—Patton-MacGuyer and 
Tideman Electric Manufacturing Companies Incorporated 


Shapiro & Aronson, Inc., manufacturers of lighting 
fixtures, with offices and show room at 20 Warren Street, 
New York City, on January 22 held a meeting of the board 
of directors, at which the following officers were elected: 
D. Shapiro, president; N. W. Belmuth, treasurer; M. 
Rosenberg, secretary, and H. A. Leibler, assistant secre- 
tary. 

Ajax Eléctric Specialty Company, St. Louis, Mo., is 
sending out a circular on its Ajax plural plug sockets. 
These are distributed by the Central Telephone & Electric 
Company, of St. Louis. A number of illustrations are 
given, showing the socket in use, also an illustration of an 
attractive compact, permanent display case, containing 10 
of the sockets. This plug, which is called a plug of a thou- 
sand uses, is made of hard rubber composition, highly 
polished black finish, claimed to be indestructible and said 
to be impossible to get out of order. It leaves the lamp in 
its original position and admits the use of shade. 


Luminous Unit Company, 2616 Washington Avenue, 
St. Louis, Mo., is distributing Catalog No. 6, which not 
only describes Brascolites, but features three other styles 
of lighting units and white porcelain enameled switch 
plates. The quality, mechanical features and the advan- 
tages offered by the Industrolite, Projectolite and Aglite 
lighting systems are explained in detail and splendid illus- 
trations showing the beautiful ornamental work on the 
various styles of each unit are given. On the inside front 
cover page is shown a graphic chart, which may prove 
helpful to those desiring to determine Brascolite illumina- 
tion, and a diagram for dete rmining the spacing or mount- 
ing height of Brascolites when either factor is known is 
given on the inside of the back cover page. A telegraph 
code is conveniently listed on the last page of the catalog. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., is distributing a pamphlet containing 
technical information on its Bakelite Micarta gears. The 
distinctive features of this material for noiseless gears and 
pinions are listed together with its physical properties. 
Methods of turning and drilling and gear cutting are de- 
scribed and illustrated with many-halftones and drawings. 
Methods of attaching to the driving shaft which have 
proved suitable for gears of all sizes are shown and tables 
of pitch, teeth and other gear data are also given. There 
are formulas for the horsepower rating, the amount of 
power which can be transmitted through press fit and for 
calculating other variables in gear practice. The book, 
which contains 12 pages, is a valuable addition to the 
library of any one who has to do with noiseless gears. It 
will be sent on request to the company’s nearest office. 


Cutler-Hammer Manufacturing Company’s shop news, 
especially concerning things of interest to its employees, is 
reflected by C-H Messenger, published semi-monthly by 
that concern. The issue of January 17 contains an article 
showing how completely the submarine boat is dependent 
upon electricity; and attention is called to the large share 
Cutler-Hammer apparatus is contributing to the success of 
U. S. submarines. A large proportion of U. S. submarines 
and many in England and other countries, are equipped 
with Cutler-Hammer apparatus. The propulsion of the 
vessel, when submerged, is dependent upon electric power. 
The power installation for this purpose consists of two 
Diesel oil engines, two electric motors, convertible into 
generators, and a storage battery. The engines are used 
to drive the boat propellers when running on the surface, 
and at same time to drive the motor-generators when the 
hattery is being charged. When the boat is submerged 
the engines are stopped, disconnected from the propellers 
and motors, the propellers then being driven by current 
from the storage battery acting on the motors. Control 
of current going to batteries while charging is by means 
of Cutler-Hammer apparatus, which also serves to control 
speed of boat when running submerged. In this line the 
latest apparatus is one in which magnetic clutches replace 
mechanical clutches. 


Westinghouse Church Kerr & Company, 37 Wall 
Street, New York City, has been awarded a contract for the 
construction of a power plant extension at navy yards at 
Indian Head, Mr., to cost $45,000. 


Tideman Electric Manufacturing Company, Cairo, III 
has incorporated to succeed the Menominee Electric Man- 
ufacturing Company. Henry Tideman is president; Har- 
old F. Tideman, vice-president; William J. Tideman, sec- 
retary; James H. Galligan, treasurer, and C. M. Roos, 
assistant secretary. Stock subscriptions will be called for 
payment February 1 and certificates of stock will be dated 
at "that time. 


Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., has just issued a special publication 
descriptive of starting motors, lighting generators and ig- 
nition units for automobiles, trucks, tractors, airplanes, 
motor boats, and locomotives. This gives a general de- 
scription of the Westinghouse starting motor for engines 
of piston displacement from 200 cubic inches to 1000 cubic 
inches, and of Westinghouse generators of capacities from 
15 to 25 amperes at 6.5 to 13.0 volts. Among the latter are 
included the new cam-regulated generators which are 
being used on military and commercial trucks and on farm 
tractors. Generators thus regulated will give constant 
voltage over a wide range of speed even though the bat- 
tery is disconnected from the circuit. The book is pro- 
fusely illustrated with views of the apparatus and its 
various parts and tables giving the necessary data for ap- 
plication are included. Copies will be furnished on appli 

cation at any Westinghouse office. 

Bacharach Industrial Instrument Company, 422 First 
avenue, Pittsburgh, Pa. has issued Catalog E, describing 
its hydro gas meters, which contains valuable informa- 
tion for managers, superintendents and engineers. First 
is given a review of the various methods employed for 
measuring gases, such as impact and Pitot tubes, orifices, 
nozzles, Venturi tubes, etc., cuts being used to illustrate 
these methods. It is pointed out that in each of these 
devices, the differential pressure is the quantity to be 
measured, and then follows a description of the hydro in- 
strument which measures and records this differential 
pressure accurately. By varying the proportions of the 
instrument, any desired magnification of the differentia’ 
pressure can be obtained. Applications of the hydro vol- 
ume meter to blast furnaces, by-product coke ovens, gas 
works, producer plants, etc., are given, as well as meas- 
uring air for mine and building ventilation. The instru- 
ment is also made portable for use of the testing engineer 
and the efficiency expert. 

Patton-MacGuyer Company, 
incorporated, with H. C. Patton, president, 
MacGuyer, secretary and treasurers Messrs. Patten and 
MacGuyer, who formerly were with the D. & W. Fuse 
Manufacturing Company, as electrical engineer and speci: l 
representative respectively, have bought the business of 
the Bliss-Chester Company, of Providence. The Bliss- 
Chester Company has been in existence for 20 years, man- 
ufacturing fuse parts, flashlight trimmings, cable lugs, wire 
terminals, screw shells, and stampings in brass and coppet 
of all kinds. Mr.- Patton in his position as electrical engi 
neer of the D. & W. Fuse Company acquired an enviable 
reputation for his keen insight of the business and gained 
many friends by his able handling of engineering prob- 
lems. Herman F. MacGuyer, or “Mac,” as he is so well 
and widely known, was special representative for D; & W 
company for many years, and for that company covered 
the entire United States and Canada, and earned the repu- 
tation of being one of the best manufacturers’ representa- 
tives that ever entered the electrical business. Due to his 
diligence and consistency he built up for the D. & W. Fuse 
Company a wonderful business and prestige for D. & W. 
fuses. The best wishes of their friends for success follow 
them in their new venture, which keeps them in the elec 
trical field. 


Providence, R. I., has 
and H. F. 
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Men in Service 








H. M. Byllesby I. nterests Well Represented—LIllinois Univer- 
sity Unfurls Flag—Honor Roll of Western Engineers 


Linton McKetvey, formerly of the 
vineering department of fhe Mountain 
states Telephone & Telegraph Com- 
, has received a commission as a 
lieutenant, junior grade, in the United 
states Naval Reserves, and has been 
igned to active duty at Washington, 
( ‘ 


fue Soctety For ELectricAL DEvELOoP- 
nt, Inc., New York, is displaying a 
vice flag with four stars, representing 
hat number of members of its staff who 
ve entered the United States Army or 
ivy service. Hill Griffith is a captain 
f Cavalry; R. A. Jones is a lieutenant 
the Signal Corps; J. J. Flynn is in 
the Infantry, and W. W. Ayres is a 
rst-class yeoman in the United States 


Nay y. 


P. W. LitcHFIELD, vice-president and 
actory manager for the Goodyear Tire 

Rubber Company, Akron, Ohio, has 
een appointed a member of the War 
Service Committee by the Rubber As- 
ociation of America. The Committee 
epresents the rubber industry in its co- 
perative relations with the Govern- 
ment, looking to the carrying out of the 
Government’s program, as far as it 
fects the rubber manufacturers of the 
ountry. 


H. M. Byttessy & Company and af- 
liated companies list a total of 393 men 
in active service, with 996 subject to 
draft but not yet called. The number of 
employees in active service from various 
‘ompanies and locations follow: H. M. 
Byllesby & Company, Chicago, 24; New 
York, 2; Oregon Power Company, Al- 
hany, 1; Corvallis, 3: Eugene, 1; 
\larshfield, 1; Springfield, 1; Oklahoma 
Gas & Electric Company, Drumright, 1; 
| Reno, 3; Enid, 1; Oklahoma City, 3; 
Western States Gas & Electric Com- 
nany, Eureka, Cal., 15: Richmond, Cal., 
}; Stockton, Cal.. 11; Everett Gas Com- 
nany, Everett, Wash., 4; Union Light, 
Heat & Power Company, Fargo, N. D., 
19: Northern States Power Company, 
Faribault, Minn., 8; Mankato, Minn., 
10; Minot, N. D., 10; Sioux Falls, S. D., 
!; St. Paul. 10; Stillwater, Minn., 6; 
Fort Smith Light & Traction Company, 
‘: Interstate Licht & Power Company, 
Galena. Ill., 4: Red River Power Com- 
pany, Grand Forks, N. D., 2: North- 
vestern Light & Power Company, 
Pipestone, Minn., 2° Northern Idaho & 
\fontana Power Company, Kalispell, 
Mont., 6; Louisville Gas & Flectric 
Company, Louisville, Ky., 25; Minne- 
‘polis General Electric Company, &6; 
Mobile Electric Company, Mobile. Ala., 
: Minnesota Valley Licht & Power 
Company, Montevideo. Minn., 1: Mus- 
ogee Gas & Electric Company, Musko- 
ee, Okla., 1; Ottumwa Railway & Liglit 
(ompany, Ottumwa, Towa, 4; Arkansas 
Valley Railwav, Light & Power Com- 
pany, Pueblo, Colo., 30: San Diego Con- 
solidated Gas & Electric Company. San 
Diego. Cal., 65; Northern Idaho & Mon- 
tana Power Company, Sandpoint, Idaho, 
1; Sapula Electric Company, Sapula, 





ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

Tue ELectricaAL REvIEW will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 











Okla., 1; Tacoma Gas Company, Ta- 
coma, Wash., 11. 

University oF Itrnors dedicated 
its service flag, commemorating the 
service of 2,443 members of student and 
faculty, on January 30 in the presence 
of Governor Frank O. Lowden. The 
flag, made under the direction of Pro- 
fessor F. H. Newell and C. S. Sale, of 
the department of civil engineering, will 
be of the usual design, 30 by 20 feet. In 
the center field will be the numbers 
2,443, surrounded by stars, each star 
representing ten men. The flag will be 
unfurled between two 40-foot poles in 
front of the university library. 


WESTINGHOUSE DEPARTMENT OF PuB- 
ticity, East Pittsburgh, Pa., lists the 
following names and ranks of men from 
its Sales Department, who are in mili- 
tary service: Lieut. C. H. Angell, of 
Pittsburgh, has been transferred to 
Depot Brigade Headquarters, Camp 
Jackson, S. C.; I. B. Middleton, who 
was a sales clerk at Cincinnati, has re- 
ported to the Aviation Ground School 
at the University of Texas; W. R. 
Clements, from the Cincinnati industrial 
department, is now Lieutenant Junior 
Grade, U. S. Naval* Reserve Training 
School, located at Annapolis, Md.; W. 
C. Looney and R. S. Rigg, both from St. 
Louis supply department, have been 
commissioned Lieutenants, Junior 
Grade, U. S. Naval Reserve, and are 
temporarily stationed at Marine Bar- 
racks, Washington, D. C.; G. S. Gilles- 
pie, from Kansas City supply depart- 
ment, has reported at the Reserve Offi- 
cers’ Training Camp, Fort Riley, Kans.; 
Lieut. J. H. Waxman, E. D. R. C., St. 
Louis, is now in France, having been 
transferred from the firing line to head- 
quarters, where he is inspecting electri- 
cal apparatus; J. K. Fairchild, sales 
clerk from San Francisco, is with the 
3d Squadron, First Provisional Regi- 
ment, A. S. S. C. Training Camp, Waco, 
Tex.; W. C. Johnson and F. V. Carle- 


ton, San Francisco, who attended the 
Training Camp at San Francisco, were 
commissioned First Lieutenants and at- 
tached to the 62d Infantry, Presidio, 
San Francisco. 

Cuartes L. FunNELL, of the editorial 
staff of Electrical Merchandising, on 
December 15 was given an appointment 
in the Naval Aviation Detachment, and 
is now at Cambridge, Mass., taking a 
special course of instruction at the 
Massachusetts Institute of Technology. 
Mr. Funnell is a graduate of Cornell 
University, and while attending that in- 
stitution was a member of the Cornell 
Widow Board, and has since been a fre- 
quent contributor of prose and verse to 
Life, Judge, Vogue, Vanity Fair and 
other magazines, besides writing on 
automobile topics. Strenuous and con- 
tinued efforts were made bv him to get 
into the Army or Navy, and his anxiety 
to get into war work is best reflected 
in a poem recently contributed to Judge, 
and in which he gives a humorous ac- 
count of his experiences with Army 
physicians. 

WesTERN Society OF ENGINEERS, with 
headquarters in Chicago, has published 
an honor roll of 91 of its members in 
military and naval service and 14 addi- 
tional members in civilian branches of 
government war service, making a total 
of 105 members engaged in war activi- 
ties, or over 10 per cent of the member- 
snip of the Society. Included in the list 
are two major generals, George W. 
Goethals and William J. Bixby; a brig- 
adier general, George H. Harries; three 
lieutenant colonels, Bion J. Arnold, 
Horace S. Baker and Hiram J. Slifer; 
17 majors, L. Allison, H. M. Byllesby, 
O. P. Chamberlain, H. S. Crocker, M. F. 
Ewen, P. Junkersfeld, T. F. Laist, F. E. 
Lamphere, P. H. Lazenby, E. McCul- 
lough, R. H. Murray, R. I. Randolph, 
W. F. Reichardt, J. T. Richards, E. S. 
Rossiter, J. T. Stewart, G. W. Stickney: 
21 captains; 17 first lieutenants; 4 
second lieutenants; the remainder of the 
military men are either privates or 
officers with rank at present unknown. 
Three of the men are in Naval service, 
15 are already in France or on the way 
there, two are in Canadian service. Of 
the 14 members in government service 
in a civilian capacity, 5 are engaged in 
cantonment construction, 3 are with the 
United States Shipping Board, 2 are 
associated with naval boards, one each 
with aeronautical and ordnance in- 
spection services of the army, one with 
the Council of National Defense, and 
one with the staff of the Director-Gen- 
eral of Railways. The new president of 
the Western Society of Engineers, 
Charles B. Burdick, is supervising engi- 
neering of some special army construc- 
tion work in Porto Rico. As an illustra- 
tion of the importance of the engineer 
in the conduct of the war is the fact 
that of the 105 names on the honor roll 
of this Society, considerably over three- 
quarters of them are men in positions 
of considerable responsibility. 
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A. G. De Clercq Promoted—H. W. Wiswell Company Form- 
ed—A. E. Reinke Returns—F. J. Foley Joins Edison Storage 


Georce Hutt Porter, railroad repre- 
sentative for the Western Electric Com- 
pany, Chicago, was recently elected 
president of the Illinois Athletic Club. 

W. H. Kornseck, who was with the 
Illinois Electric Company for a num- 
ber of years, is now connected with the 
sales staff of the Trumbull Electric 
Manufacturing Company, at Chicago. 

J. B. Morton is now superintendent 
of transportation for the Eastern Texas 
Electric Company, Beaumont, Texas. 
He formerly was with the Northern 
Texas Traction of Dallas. 

R. L 
Platt Iron 


YATES, assistant manager of 
Works Company, Dayton, 
Ohio, read an interesting paper on 
Water Pumping by Electricity at the 
meeting of the Ohio Electric Light As- 
sociation, held in that city January 16. 
Georce Stress has been appointed as- 
sistant manager of the Cleveland office 
of the Western Electric Company. Mr. 
Siess became associated with the com- 
pany in 1914 and has been stores man- 


ager of the Cleveland house for the last’ 


three years. 

S. V. Watton, of the Pacific Gas & 
Electric Companv, San Francisco, has 
left the electrical industry to take up 
farming on a ranch on the Pacific Coast. 
Mr. Walton was a member of the execu- 
tive committee of the Commercial 
Section of the National Electric Light 
\ssociation. 

WittrAm S. Scuutt, for several years 
new business manager of the St. Clair 
County Gas & Electric Co., East St. 
Louis, Ill, has severed his connections 
with that comnany, effective January 15. 
Mr. Schutt will be connected with the 
Lambert Chemical Co.. 2196 Railway 
Exchange Ruilding, St. Louis, a recent- 
ly organized concern. 

E. A. Wricut has been appointed 
manager and contract agent of the 
Great Bend (Kas.) Water & Electric 
Company and the Hoisington Electric & 
Ice Company, succeeding J. R. Murphy, 
resigned. Mr. Wright. who is a loyal 
Jovian, is a graduate electrical engineer 
and was connected with the engineering 
department of the Allis-Chalmers Man- 
ufacturing Company, at Norwood, Ohio, 
for a number of years. 

Eart M. CiLarKk has been appointed 
European auditor of the Western Elec- 
tric Company, succeeding E. Cuthbert 
Platt, Jr., who was killed recently while 
fighting on the French front as an officer 
in the Canadian Expeditionary Force. 
Mr. Clark was first employed by the 
company as a member of the claims de- 
partment in Chicago in August, 1907, 
and about a year later was transferred 
to the treasurer’s office in New York 
City. Later on he worked in the comp- 
troller’s office, and in October, 1911, was 
made auditor-accountant in Antwerp. A 
little less than a year later he was trans- 
ferred to a similar post in London and 
occupied that position until his recent 
appointment to succeed Lieutenant Platt. 


A. G. pE CLErcQ,, who early last fall 
was chosen president of the Common- 
wealth Edison Section of the National 
Electric Light Association, at the an- 
nual election September 25, and who was 
assistant construction superintendent of 
the Commonwealth Edison organization, 
has been promoted to construction 
superintendent. He succeeds J. H. 
Goehst, deceased. Mr. de Clercq started 
with the company May 6, 1899, soon 
after his return from Cuba with the 
Illinois Volunteérs. His first position 
consisted of handling the lamp renewals 
at “Old 139.” Between times he did 
work in the testing laboratory under 
George Eastman. In 1902 he felt the 
need of more education and obtained 
leave of absence from the company to 
enter the Michigan Agricultural College 
at Lansing, Mich. He did electrical odd 
jobs around the college buildings and 
came back to the testing laboratory dur- 


A. G. de Clercq. 


ing his Christmas vacation to help pay 
expenses. After completing a vear in 
school, illness in the family called him 
back to work and in June, 1903, he en- 
tered the construction department as an 
electrical mechanic’s helper. Later he 
became a full-fledged mechanic. In 1907 
he became job foreman, which position 
he held for three years and then for 
three years was division foreman. Fol- 
lowing this for three years he acted as 
supervisor of the station installation 
division. During the summer of 1916, 
the death of assistant construction sup- 
erintendent John C. Manley left that 
position vacant, to which he was then 
appointed and which he held until his 
present promotion. Since Mr. de 
Clereq’s election as president of the 
Commonwealth Edison Section of the 
National Electric Light Association he 
has introduced an idea or two that will 
make his administration one long to be 
remembered, 


F. H. RicKeMANN, of the Interstate 
Light & Power Company, Galena, III, 
has been appointed chairman of the 
County Fuel Administration Committee 
of Jo Daviess County. 

J. P. Hutcueson, formerly with the 
Westinghouse Electric & Manufacturing 
Company,’ has joined the forces of the 
Electrical Engineering & Manufacturing 
Company, Pittsburgh, Pa. 

H. H. Hoxte is now associated with 
the North Coast Electric Supply Com- 
pany, Seattle, Wash. He resigned the 
position of sales manager of the Elec- 
tric Railway Manufacturers’ Supply 
Company. 

J. L. Sratr, chief engineer, National 
X-Ray Reflector Company, Chicago, on 
January 18 gave an illustrated talk on 
“Some Principles of Illumination and 
Their Application” before a joint meet- 
ing of the Urbana Section of the Amer- 
ican Institute of Electrical Engineers 
and the Electrical Engineering Society) 
of the University of Illinois. 

J. C. Nicuors, who resigned as man- 
ager of the Union Gas & Electric Com- 
pany, Blcomington, IIl., has accepted the 
position of manager of the Bluefield Gas 
& Power Company, Bluefield, W. Va. 
Before his connection with the Bloom- 
ington company he was representative 
for the Elmira (N. Y.) Water & Light 
Company. 

Frank D. BEaArpsLeE, formerly sales 
manager for the Union Electric Light 
& Power Company, St. Louis, Mo., has 
joined the official staff of the Mercantile 
Trust Company, of St. Louis. He still 
retains the position of assistant secre- 
tary with the Union Electric Light & 
Power Company. He is a former Con- 
gressman and an active worker in the 
Jovian Order. 

A. S. Wirmer is now commercial 
manager of the Louisville Gas & Electric 
Company, of Louisville, Ky. He was 
promoted from the position of power 
salesman and in his new capacity suc 
ceeds Robert Montgomery. He has 
been with the company since 1913, and 
was formerly in the employ of the 
Louisville Lighting Company. He is a 
graduate of Syracuse University, elec- 
trical engineering class of ’95. 

H. W. WIsweELt,-recently manager of 
the apparatus department of the Brown 
& Hall Supply Company, St. Louis, Mo., 
and formerly with the St. Louis sales 
office of the Westinghouse Electric & 
Manufacturing Company for about 10 
years, has engaged in business under the 
name of H. W. Wiswell Company, as 
manufacturers’ sales specialist, handling 
motors, generators, transformers, 
meters, electrical equipment and _ sup- 
plies. Mr. Wiswell started with the 
General Electric Company at Lynn, 
Mass., and later went to Schenectady, 
N. Y. He afterwards designed the 
original Packard and Peerless “Core 
Type” transformers at Warren, Ohio, 
going to St. Louis in 1903, 
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Harry F. Butter, has been elected 
manager of the Lehighton Electric 
Licht Company, Lehighton, Pa. He was 
formerly associated with the Consoli- 
dated Telephone Company. 

Pune S. Dopp kas been appointed 
president of J. D. Barnhill, Inc., New 
York City, succeeding J. D. Barnhill 
who resigned. Other officers of the firm 
are Clayton DuBosque, vice-president 
and treasurer, and William A. Andrews, 
secretary and art director. Mr. Dodd, 
who served as vice-president during the 
past vear, has long been identified in the 

'vertising business. He was for a 
number of years manager of the Exxrc- 
| REVIEW, resigning in 1909. 

J. D. A. Cross, sales manager of the 
lison Electric Appliance Company, 

_ has moved to the new location of 

company and is the first executive 
of the new company outside of the 

lughes organization to take up his per- 
inent location in the offices of the 
ighes plant at 5660 West Taylor 
treet, Chicago. Mr. Cross was former- 
manager of the heating device sales 

r the General Electric Company, at 

ittsfield, Mass., and will have charge 

f that division of the Edison Flectric 
\ppliance Company. 

FraNK J. Forey, formerly manager 
of the mining department of the W®€st- 
nghouse Electric & Manufacturing 

ympany, January 1 became connected 
with the Edison Storage Battery Com- 
pany, Orange, N. J., as manager of the 
nining and traction department, with 
headquarters at the main office in Or- 
inge. During the two years Mr. Foley 
was connected with the New York city 
service department of the Westinghouse 
Electric & Manufacturing Company he 
helped install the original multiple unit 
control on the Brooklyn Rapid Transit 
system, helped install the switchboards 
and turbines in the Kent avenue power 
station of the Brooklyn Rapid Transit, 
and the turbo-generator unit at the 
\Vaterside Station of the Consolidated 
Gas Company, New York. He then he- 
came connected with the East Pittsburgh 
plant of the Westinghouse Electric & 
Manufacturing Company, and after at- 
tending their engineering sales school 
for a year, was associated with their in- 
lustrial sales department, going into the 
mining section in 1910, in which posi- 
tion he had occasion to handle electrical 
equipment for mines, including storage 
hattery and trolley locomotives. In 1915 
Mr. Foley was promoted to manager of 
the mining section. 

Mr. Foley’s resignation from the 
Westinghouse Electric & Manufacturing 
Company to accept the position of man- 
ager of the mining and traction depart- 
ment of the Edison Storage Battery 
Company will be hailed by his friends 
with sincere pleasure and his extensive 
acquaintance in this field will insure him 
considerable support in his new connec- 
tion. The unique position the Edison 
Storage Battery holds in the mine loco- 
motive and mine lamp services will give 
Mr. Foley a splendid opportunity to use 
his excellent training and experience for 
this work. 

Cart M. Kattwasser, who is general 
manager of the Harrisburg Light & 
Power Company, Harrisburg, Pa., was 
bern in New York City in 1883 and 
when eight years old was sent to Ger- 
many to attend schools there. On his 
return he entered Stevens Institute of 
Technology and completed his education 
as a mechanical engineer. He then en- 
tered the utility field, working for the 
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Connecticut Railway & Light Company. 
He began with the latter company asa 
cadet engineer in South Norwalk, Conn., 
where he gained experience in the va- 
rious departments—electric railway, gas, 
operating, accounting and commercial. 
When the Connecticut system was ac- 
quired by the New Haven Railroad he 
went to Morristown, but returned to 
South Norwalk shortly thereafter, 
where for three years he ran that divi- 
sional plant—electric, gas and_ street 
railway. In January, 1910, he left that 
position to join the Harrisburg Light & 
Power Company, then the Susquehanna 
Railway, Light & Power Company, as 
commercial representative in the New 
York office. From there he went to 
Colorado, but was then called to be gen- 
eral manager at the Lockport plant of 
the Harrisburg company. Four years 


later he was transferred to Harrisburg’ 


as general manager. He is active in the 
Rotary Club and Chamber of Commerce 
in Harrisburg. 

C. M. Scorr, formerly Cleveland 
representative of the Detroit Fuse & 
Manufacturing Company, is now with 
the Western: Electric Company, and will 
continue “to make Cleveland, Ohio, his 
headquarters. 

A. E. RetnKke of the Western Electric 
Company, New York, N. Y., has recent- 
ly returned to this country from Russia 
where he made an extended investiga- 
tion of-affairs in that country. In an 
article appearing in the current number 





A. E. Reinke. 


of the Western Electric News,. Mr. 
Reinke recounts his experiences and 
dwells at some length to personal ob- 
servations on the recent Russian revolu- 
tion. 

Georce A. Mitts has been appointed 
electrical engineer of the Winnipeg 
Electric Railway Company, of Winni- 
peg, Canada, and subsidiary companies. 
After graduating from the Iowa State 
College in 1909 he entered the engineer- 
ing field. The following 14 months 
were spent with the Allis-Chalmers 
Manufacturing Company at its Bullock 
Works, as an electrical apprentice. In 
1910 he attended the University of 
Pennsylvania, remaining a year in the 
instructing staff. He then went to the 
Waterloo, Cedar Falls & Northern 
Railway Company as electrical engi- 
neer, being in charge of designing and 
construction of the Cedar Rapids’ ex- 
tension and was active in rebuilding the 
power station and other lines of the 
company during the construction period 
of that road. 
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C. P. CoLEMAN was elected president 
of the Worthington Pump & Machinery 
Company, New York City, at a recent 
meeting of the board of directors. 

J. C. MancHeEsTER has been made 
district sales manager for the Economy 
Fuse & Manufacturing Company at 
San Francisco, Cal. He formerly was 
connected with the Interstate Electric 
Novelty Company in San Francisco. 

Netson P. Hatt has been appointed 
district sales manager for the Chicago 
territory of the Van Dorn & Dutton 
Company, gear specialist, with its head- 
quarters at Cleveland, Ohio. Mr. Hall’s 
offices are at 14 East Jackson Boulevard. 

THomas W. COoNNETTE, superinten- 
dent of city lines of the International 
Railway, Buffalo, N. Y., and son of 
President E. G. Connette of that com- 
pany, has become a member of the 
Ordnance Reserve Corps, with rank of 
first lieutenant. 

J. B. Stewart, Jr., has been promoted 
from assistant to the general manager, 
to assistant general manager of the 
Mahoning & Shenango Railway & Light 
Company, Youngstown, Ohio. He has 
been with the company for a number of 
years, having filled various responsible 
positions. 

WituiAM F. Bet_mer, who was. con- 
nected with the Eastern Wisconsin 
Railway & Light Company at Fond du 
Lac, Wis., and its successors, the East- 
ern Wisconsin Electric Company, for 18 
years, has become assistant genera! 
manager of the Evanston Railway Com- 
pany, Evanston, III. 

GeorceE A. SCHNEIDER, of the San 
Francisco office of the Western Elec- 
tric Company, has been appointed man- 
ager of the Buffalo branch of that con- 
cern, succeeding J. W. Tabb. Mr. 
Schneider entered the employ of the 
company in 1905 and since that time has 
confined his activities to the sales de- 
partment. 

H. B. Sewatt has been appointed 
manager of the Whatcom County di- 
vision of the Puget Sound Traction, 
Light & Power Company, Bellingham, 
Wash., to succeed Leslie R. Coffin. Mr. 
Sewall was for some time connected 
with the Stone & Webster interests in 
the Central West and in the South and 
Southwest. 

M. H. AyLeswortH has been ap- 
pointed assistant to the vice-president 
of the Utah Light & Power Company, 
Salt Lake City, Utah. He is an attorney 
and goes to Salt Lake City from Den- 
ver where he was a member of the 
Colorado Public Utilities Commission. 
The appointment of Mr. Aylesworth to 
this position became ‘effective Febru- 
ary 1. 


OBITUARY. 


B. Frank Hires, formerly general 
manager of the Bridgeton & Millville 
Traction Company and the Bridgeton 
Electric Company, Bridgeton, N. J., died 
January 18, aged 59 years. 

Mitton G. Ports, Harrisburg, Pa., 
formerly treasurer and general manager 
of the Lykens Valley Traction Com- 
pany, Williamstown, died January 18, at 
his home, 1520 North Second street, 
aged 73 years. 

FrepericK A. Driver, Newark, N. J., 
one of the founders of the Driver- 
Harris Company, Harrison, N. J., man- 
ufacturer of wire, died on January 22, 
at the home of his daughter, Mrs. Ar- 
lington Bensel, 289 South Burnett street, 
East Orange, aged 82 years. 
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EASTERN STATES. 


ASHLAND MI Ashland Electric 
Company has incorporated with a capital 
$50,000 to operate a plant for the 
and distribution of electricity, 
et Incorporators: L. C. Moores, G. H. 
Moores and W. L. Waldron. 


GREENFIELD, MASS. 
Falls Power & Electric 
commenced the erection 
power station at Chicopee. Ley & 
Company, 499 Main street, Springfield, 
the contract for construction 
CONN 


voters 


stock of 


generation 


The Turner 
Company has 
of an electriy 


as 

NORWICH, 
ng the 
tien of 


At a special meet- 
authorized an appropria- 
$200,000 to install a new 3000-kilo- 
Vatt turbine and 2500 horsepower boilers 
in the municipal electric plant 
WATERBURY, CONN.—The 
eut Light & Power Company, 111 
Main street has commenced the 
ction of two-story addition, 
1 7 feet, to its power house. 
tructure will cost $25,000 Tracy 
ers Company, Benedict street, 
is the mntractor, 


AVIA. N \ The Hessco Elec- 
trical Manufacturing Company, Toronto, 
(ymnt., ha perfected arrangements with 
the Batavia Switchboard Company for the 
manufacture ot its products for the 
American trade 

BROOKLYN, N. Y 
(;overnment has 
the erection of 
about 7 


Connecti- 
West 
con- 
about 
The 
Broth- 
Water- 


~The United States 
awarded contracts for 
its proposed power plant, 
“Sx 107 feet, at the local naval 
hospital 
BUFFALO, N. Y 
nas contracted 
Company for 
hghting of 


The City Council 
with the 3uffalo 
supplying service for the 
streets and public buildings. 


MIDDLEPORT, N. Y.—The Middleport 
Gas & Electric Company has filed notice 
of an increase in its capital from $30,000 
to $50,000 to provide for expansion. 


NIAGARA FALLS, N, Y.—The Oldbury 
Electric Chemical Company, Buffalo Ave- 
nue, has had plans prepared for the con- 
struction of a new one-story reinforced 
concrete power house addition to its 
plant, about 35x 65 feet. to cost $15,000. 
Contract has been awarded to G. W. 
Moyer & Son, 655 Tenth Street, Nia- 
Falls 

NEW YORK, N. 
Construction 
the ere 
Odell 


(-as 


yara 


Y.—The J. F 
Company is 
tion of a power 
street, Bronx 


NEW YORK, N. Y. 
Edison Company. 130 East Fifteenth 
Street, has awarded a contract for the 
erection of its proposed transformer sta- 
tion at Park Avenue near One Hundred 
and FEighty-nintbh Street, to cost $15,000. 
The Louis Weber Building Company, 171 
Madison Avenue, New York, is the con- 
tractor, 

NEW YORK, N. Y.—The New York 
Mutual Gas Light Company, 130 East 
Fifteenth Street, has had plans prepared 
for the construction of an addition to 
its plant at 735 East Twelfth Street. The 
structure will be one-story, about 40x40 
feet 


NEW YORK, N. Y¥.—Contract 
iwarded by the city to the James P. 
Pilkington Company, Ninety-sixth Street 
and First Avenue, for the construction 
of a pumping station in Thompson 
Street 

NEW YORK. N. Y.—The United Gas 
& Electric Engineering Corporation, 61 
Broadway, has filed notice with the Pub- 
lic Service Commission of an increase 
in its ‘capital from $100,000 to $1,000,000 
for expansion, 

ROCHESTER. N. Y.—N. C. Kingsbury, 
vice-president of the American Telephone 
& Telegraph Company, has announced 
plans for the consolidation of the Bell, 


& M. B. 
planning for 
house at 1562 


The New York 


has been 


Federal and Independent telephone sys- 
tems in ‘Western NeW York. AS SOON as 
the approval of the Public Service Com- 
mission has been given, a new corporation 
will be formed to take over and operate 
the separated properties. 

ALDENE, N. J.—The Marconi -Wireless 
Telegraph Company of America, New 
York, nas ‘awarded a contract to the 
John W. Ferguson Company, 152 Market 
Street, Paterson, for the construction of 
a local manufacturing plant, one-story, 
about 145 x 230 feet. 


BAYONNE, N. J.—The New York Tele- 
phone Company has taken out a building 
permit for the construction of a one- 
story brick cable house on First Street, 
near Lord Avenue. 


CAMDEN, N. J.—The New York Ship- 
bwilding Company has awarded a contract 
to the Holbrook Cabot Rollins Company, 
Camden, for the construction of a power 
house, about 48 x 96 feet, at its plant at 
Broadway and Fairview Street. 


DOVER, N. J.—The New Jersey Power 
& Light Company has secured a contract 
irom the International High Speed Stee: 
Company, for furnisning all current for 
power, lighting, and the electric furnaces 
of the company. A contract has been 
submitted to the Borough Council of 
Wharton for furnishing service for the 
operation of its electric street-lighting 
system for a period of five years, the 
former contract having expired Janu- 
ary 1. 

FRANKLIN, N. J.—Borough Council is 
considering the immediate installation of 
an electric fire-alarm system, 


LAMBERTVILLE, N. J.—The New 
Jersey Nérthern Gas Company has served 
notice ot its. local consumers that the 
“readiness-to-serve’’ charge of twenty- 
five cents will be made each month, and 
that all*gas up to 10,000 cubic feet each 
month will be charged for at $1.60 per 
1000, with a five-cent rebate for prompt 
payment, making $1.55 net. Consump- 
tion in excess of 10,000 cubic feet will be 
charged for at $1.10 gross, or $1.00 net. 
No change is made in the industrial rate. 


NEWARK, N. J.—The Public Service 
Corporation-wf New Jersey has made 
announcemenm that effective January 24, 
all contracts for power will be cancelled, 
but that the company will take care o! 
their customers as far as Government re- 
quirements will allow. 


NEWARK, N. J.—The Board of Free- 
holders is considering extensive improve- 
ments in the heating system of the 
County Hospital, Overbrook, at a cost of 
approximately $75,000. Contract for elec- 
tric and power wiring at the institution 
has been awarded to the Beaver Engi- 
neering Company, 59 Mechanic’ Street, 
Newark, at a price of $14,174. 

SKILLMAN, N, J.—The Philadelphia & 
Reading Railway, Philadelphia, Pa., has 
awarded a contract for the erection of 
its proposed local power house and signal 
tower. to cost $40,000. <A. L. Carhart, 
Philadelphia, is the contractor. 


SOUTH ORANGE, N. J.—The Town- 
ship Committee has approved an appro- 
priation of $7800 for electric street light- 
ing, in its annual budget for 1918. 

SUCCASUNNA, N, J.—The New Jersey 
Power & Light Company has commenced 
the stringing of wires from Kenvil to 
Succasunna for a new electric street- 
lighting system. 

VINELAND, N. 
Company is planning for extensive 
prevements in its local plant. 

WEST ORANGE, N. J.—The Town 
Council has approved an appropriation 
of $26,000 to be used for street lighting 
purposes, as requisitioned for in the an- 
nual budget for 1918. 

WILDWOOD, N. J.—Due to the short- 
age of coal, the West Jersey Electric 


J.—The Bell Telephone 
im- 


Company has been compelled to withdraw 
its \wouey Cars, Wnica run trom Anglesea 
to Wiidwood Crest, a distance of about 
five miles. The company has also cut 
off its power between the hours of twelve 
o'clock noon, and four o'clock of cach 
day. 

CONNELLSVILLE, PA.—West Penn 
Power Company has filed petitions asking 
permission for approval ot tranchises and 
contracts with the boroughs of Bentley- 
ville, Carmichaels,. Clarksburg, Jefferson, 
North Irwin and Rices Landing, covering 
the erection of electric lighting systems 
and electric lighting contracts. 


BENNINGTON, PA.—The Pennsylvania 
Railroad Company, Broad Street Station, 
Philadelphia, nas awarded a contract for 
the construction of a two-story local sig- 
nal tower, about 15x 25 feet, to P. 
Finn & Son, Altoona. 


BRISTOL, PA.—The East Pennsylvania 
Gas & Electric Company, operating at 
Bristol, Morrisville and Yardley, has an- 
ngunced an increase of twenty per cent 
on all bills, to be known as a “war sur- 
charge,’ tor a period of one year and us 
long thereafter as the war lasts. 


HARRISBURG, PA.—City Commission 
is planning for improvements in its elec- 
tric fire-alarm system, and the installa- 
tion of an electric pump and motor at 
the city pumping station. 


NEW BLOOMFIELD, PA.—The New 
Bloomfield Hosiery Mills are planning for 
the comnlete electrification of their piant 
to replace the steam motive power here- 
tofore used. 


NORRISTOWN JUNCTION, PA.—Work 
has been commenced by the Philadelphia 
& Reading Railway, on the construction 
of its proposed two-story signal tower 
and battery house. Contract has been 
awarded to Beaumont & Bader, 12 South 
Tennessee Avenue, Atlantic City, N. J. 


PHILADELPHIA, PA.—The Colve: 
Electric Company has issued stock to the 
amount of $25,000 for extensions, im- 
provements, etc. 

PHILADELPHIA, PA. — The Tioga 
Steel & Iron Company, Fifty-second and 
Gray’s Ferry Avenue, has awarded a con- 
tract for the construction of an addition 
to its power house to cost $8000. Crowell 
Lundorff & Little Company, Philadelphia, 
is the contractor. 

READING, PA.—The Metropolitan 
Edison Company has filed notice with the 
Public Service Commission of the issu- 
ance of bonds for $97,500 to provide for 
improvements, etc. 

SCRANTON, PA.—Notice has been filed 
with the Public Service Commission b: 
the DuBois Electric Company of an in- 
crease in its capital stock of $49,000, to 
provide for improvements, etc. 

WILLIAMSTOWN, PA.—The Lykens 
Valley Light & Power Company has file: 
notice with the Public Service Commis 
sion of the withdrawal of its wholesal 
power schedule and discounts for promp 
payment. 

BALTIMORE, MD.—The Consolidate 
Gas, Electric Light & Power Compan) 
Lexington Street Building, has awarde: 
a contract to the Cowan Building Com- 
pany, 10 West Madison Avenue, Balti- 
more, for the construction of its pro 
posed electric light distributing station 
to cost $100,000. 

WASHINGTON, D. C.—Potomac Elec- 
tric Power Company has been given au- 
thority by the Public Utilities Commis 
sion to issue $1,592,000 in bonds, of which 
$1,337,525 will be used for improvements. 

BEECH BOTTOM (R. F. D. WELLS- 
BURG), W. VA.—The electric substation, 
which controls electric power for the 
Beech Bottom Miner Company burned. 
It is reported that it will be replaced at 
once. 

SOUTHERN PINES, N, C.—John T 
Patrick is considering the construction 
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of a hydroelectric power plant to gener- 
ate electricity for heat, light and power 


purposes. 
CHARLESTON, S. C.—Seaboard Air 
Line Railway considering construction of 


new hydroelectric plant on Withlacoochee 
River, Valdosta, Ga. 


DALLAS, GA.—Application has _ been 
le for the incorporation of Dallas 
Utility Company to own and _ operate 
lants for generating electricity by water 
or steam power to be used for the pur- 
pose of lighting towns or cities, supply- 
ng motive power to railroads or street 
ar lines, ete. The concern is capitalized 
at $45,000 with the privilege of increasing 

o not exceeding $100,000. The incorpo- 
ators are R. D. Leonard, J. W. Hay and 
) F. Welch. 


NORTH CENTRAL STATES. 


OLUMBUS, OHIO.—The Columbus 
tric Light Plant will install a new 
bine and electric equipment at a cost 
$25,000. Address Herman Gamper, 
ineer, City Hall, Columbus, Ohio. 
ANTON, ILL.—Canton Gas & Electric 
npany nas petitioned the State Utili- 
Commission for authority for the 
struction of high-tension lines. Ad- 
ss William H. Parlin, 209 East Chest- 

t street. 

1OMER, ILL.—Homer Electric Light 

Power Company was recently incorpo- 

ed by J. M. Capel and his associates. 

ROCHELLE, ILL.—The proposed in- 

ase in lighting rates of the Rochelle 

ght Company has been suspended until 

y 10, 1918, 

WOODLAWN, ILL.—Southern Illinois 
ight & Power Company has applied for 

ertificate of convenience and necessity 
from the Illinois Public Utilities Commis- 
ag, operate a light, heat and power 
plant. 

MARQUETTE, MICH.—Engineer T. W. 
Orbison, of Appleton, Wis., has com- 
pleted plans for electric power house 
idditions. The estimated cost of con- 
truction is $180,000. 

MARQUETTE, MICH.—Provision has 
heen made by the City Commission for the 
employment of an engineer to prepare 
plans and estimates for the construction 
of an addition to the water power plant 
on Dead River. It is hoped that this ad- 
dition, which will involve the expendi- 
ture of approximately $75,000, will in- 
rease the power by a third. Charles 
Retallic, superintendent of light and 
power. 

BLOOMER, WIS.—A _ special election 
will be held January 29th to vote 
whether the village should operate elec- 
tric light and power plant. Address E. 
R. Parker, clerk. .% 

DE SOTO, WIS.—The erection of an 
electric light plant is contemplated. En- 
sineer not selected. Address D.. Adams, 
village clerk. 

_MILWAUKEE, WIS.—The Milwaukee 
Electric Railway & Light Company will 
extend its lines a distance of five miles. 
\ddress S. B. Way, general manager, 
Milwaukee, Wis. 

HIBBING, MINN.—New _ transmission 
line is contemplated by the water and 
light department. 

DES MOINES, IOWA.—Extensions to 
and rehabilitation of present lines of the 
Des Moines City Railwav Company 
lanned for this year, amounting to $300,- 
00, will be submitted to the City Council. 

EDDYVILLE, IOWA.—An election will 
soon be held to vote on a bond issue of 
$10,000 for improvements to municipal 
lectric lighting plant. The system will 
ve changed from direct to alternating 
urrent. Address A, Lieberman, man- 
iger 
_GRUNDY CENTER, IOWA.—Grundy 
Center Electric Company is _ building 
ibout five miles of electric transmission 
nes to supply electricity to the farming 
istrict. Address J. B. Calderwood, man- 
iger. 

HAWARDEN, IA.—The electric light 
lant was recently damaged by a loose 
iywheel to the extent of $4000. 

MADRID, TOWA.—Plans, which will in- 
ludea new or. remodeled office building, a 
ew switch board of the common battery 
ype and extensive improvements on_the 
wire plant, have been made by the Peo- 
ples Telephone Co. The improvements 
ontemplated will involve a considerable 
xpenditure of money but will enable the 
ompany to render far more satisfactory 
service to patrens than is now possible. 
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DATES AHEAD. 


Illinois Electrical Contractors’ As- 
sociation. Semi-annual convention, 
Chicago, February 22-23, 1918. Secre- 
tary-Treasurer, L. B. Van Nuys, 238 
South Jefferson Avenue, Peoria, Ill. 


Vermont Electrical Association. 
Annual meeting February, 1918. 
Secretary-Treasurer, C. H. West, 
Rutland, Vt. 


National Association of Electrical 
Inspectors. Annual convention, New 
York, March, 1918. Secretary-Treas- 
— William L. Smith, Concord, 
Mass. 


Wisconsin Electrical Association. 
Annual meeting, Pfister Hotel, Mil- 
waukee, March 27-28, 1918. Sec- 
retary, George Allison, 1419 First Na- 
tional Bank Building, Milwaukee, Wis. 


Tri-State Water & Light Associa- 
tion. Annual meeting. Charlotte, N. 
C., April, 1918. Secretary-Treasurer, 
W. F. Steiglitz, Columbia, S. C. 


National Electrical Credit Associa- 
tion. Annual meeting, June 1, 1918. 
Secretary, Frederic P. Vose, 1350 Mar- 
quette Building, Chicago, Ill. 


Texas State Association of Electri- 
cal Contractors. Annual meeting, Gal- 
veston, Tex., June 15, 1918. Secretary, 
H. 8S. Ashley, Fort Worth, Tex. 


Northwest Electric Light & Power 
Association; affiliated with N. E. L. A. 
Annual meeting September 11, 1918. 
Secretary, George L. Myers. Pacific 
a & Light Company, Portland, 
re. 











MARSHALLTOWN, IOWA.—City will 
probably install new equipment in mu- 
nicipal electric lighting plant, consisting 
of generator and engine. These to be of 
uniform type, 150 kilowatts. The city 
fa also extend overhead transmission 
ne. 

SIOUX CITY, IA.—A pumping plant is 
to be built here. J. M. Lewis, superin- 
tendent Public Property. 

KANSAS CITY, MO.—The Bell Tele- 
phone Company has awarded a contract 
to the Swenson Construction Company, 
Kansas City, for the erection of a new 
exchange and office building, about 200x 
250 feet, to be of reinforced concrete and 
steel construction. The estimated cost 
of the building, including equipment is 
$1.500,000. 

MARCELINE, MO.—H. A. Spradling, 
superintendent of light and water, has 
acquired the Bucklin light plant, closing 
the deal for its purchase with Dr. H. V. 
Jones. Extensive improvements are unl- 
der way at the plant. Rothville is among 
the towns around Marceline lately asking 
to be supplied with current from the 
plant. 

ROCKPORT, MO.—Clifton & Hamer 
sold the Rock Port Light and Power Co. 
plant to W. F. Marshall, Tarkio, Mo. 
Mr. Clifton then bought back a half in- 
terest. 

ST. JOSEPH, MO.—City contemplates 
improvements to electric lighting plant, 
costing $31,000, to pravide power for orna- 
mental lighting system. 

SPRINGFIELD, MO.—Improvements of 
the plant of the Springfield Ice & Refrig- 
erator Company at a cost of between 
$15,000 and $20,000 were authorized re- 
cently at the annual meeting of the 
stockholders at the office of the company. 
New machinery will be installed and ad- 
ditional equipment will be purchased for 
the plant. Officers of the company were 
elected as follows: Ausust A. Busch, St. 
Louis, president; George E. Wells, St. 
Louis, vice-president; and Edward Hard- 
ing, Springfield, secretary, treasurer and 
manager. The report of officers of the 
company showed that the past year had 
been a very successful one. 

COLBY, KANS.—The city council re- 
cently voted bonds of $10,000 additional to 
the $56,500 already voted to clear the 
city of the $7,000 indebtedness. now 
against it and to use the remainder for 
electrical improvement. 

COLLYER, KANS.—The city is plan- 
ning an electric light plant. Address Dr. 
LaCerte, editor of the Collyer Advance. 

DODGE CITY, KAN.—The election 
February 5th will decide whether or not 
the Midland Water, Light and Ice Co. 
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will. get the contract for furnishing the 
city’s electricity. 

GARFIELD, KANS.—The city has veted 
to buy its electricity from A. L. Moe, 
who owns the electric light plant at Kins- 
ley, Kans. Work on the transmission line 
wili begin at once. 

HUGOTON, KANS.—The city is plan- 
ning to get its electric current from the 
Liberal Light & Power Co, at Liberal, 
Kans. 

LEON, KANS.—Engineers W. B. Roi- 
lins & Company, 209 Railway Exchange 
Building, Kansas City, Mo., are preparing 
plans for a $15,000 municipal lighting 
plant. , 

MARION, KANS.— H. A. Jones has 
epened an electric shop here. 

BANCROFT, NEB.—An electric light 
system is to be installed. 

MURRAY, NEB.—The town of Murray, 
eight miles south of Plattsmouth, is plan- 
ning to have an electric light plant. 

OMAHA, NEB.—The Council will in- 
stall ornamental! lighting on Leavenworth 
street. Address Watson Townsend, cits 
engineer. 


SOUTH CENTRAL STATES. 

JACKSON, KY.—Jackson Light & Ice 
Company wi!l rebuild burned power plant. 

LOUISVILLE, KY.—The Rural Light & 
Power Company, capitalized at $6000 with 
a debt limit of $15,000, has been incorpo- 
rated here by R. M. and A. H. Thompson 
and W. R. Ketterjohn, authorizea to 
build, install and buy small lighting and 
power plants throughout the State. 

CLINTON, TENN. — Clinton Power 
Company has incorporated to operate a 
local plant. The new concern is capl- 
talized at $20,000 and has as its incorpo- 
rators J. W. Hill, R. A. Moser and H. D. 
Hicks. 

NASHVILLE. TENN.—The Tennessee 
Power Company is said to be consider- 
ing the construction of additional hydro- 
electric plants and extensions in its trans- 
mission systems to furnish service for 
the operation of the new explosive plant 
now being erected by the Government at 
Hadley’s Bend, near Nashville. 

FORT SMITH, ARK.—The Fort Smith 
Light & Traction Company has been 
awarded a contract by the city for fur- 
nishing service for the operation of the 
“white way’ lighting system on Garri- 
son Avenue, for a period of ten years, 

WALDRON, ARK. — Tne _ telephone 
system here was wrecked by the recent 
storms. 

BLANCHARD, OKLA.—The city is 
planning the installation of an eiectric 
light plant. 

BRISTOW, OKLA.—At a recent meet- 
ing of the city council it was decided to 
submit to the voters of the city the prop- 
osition of taking over the electric light 
vlant and making it a municipal concern. 
The bond issue will call for $36,000. 

CHANDLER, OKLA. — The Chandler 
Electric ~ompany is considering the erec- 
tion of a new power house to provide for 
increased capacity. 

DOVER, OKLA.—Dover contemplates 
installing an electric light plant. 

HOOKER, OKLA.—The city is plan- 
ning for a bond issue of $22,000 to pro- 
vide for the reconstruction of its elec- 


tric-lighting plant recently destroyed by 


fire. 

MIAMI, OKLA.—Miami commissioners 
are to at once take up preliminary .meas- 
ures for early inauguration of work on 
municipal betterments made _ possible 
thru a recent bond issue of $200,000. 
Propositions upon which the bonds were 
authorized by electors comprised provis- 
ions for expenditure of $45,000 to extend 
the lighting system of the city. 

TULSA, OKLA.—Arrangements for 
topping the Southwestern Bell Telephone 
Company’s building at the corner of 
Fourth and Boston with another story are 
under way. Bids have been advertised 
for, the work to cost $75,000. 

AMARILLO, TEX.—An election will be 
called to vote on $200,000 municipal elec- 
tric light plant bonds. 

AUSTIN, TEX.—J. E. Farnsworth, of 
Dallas, vice president of the Southwest- 
ern Telegraph and Telephone Company, 
states that work on the company’s new 
building at Congress and Tenth street 
will go forward at once. 

BEAUMONT, TEX.—Bids for the new 
Southwestern Telegraph and Telephone 
building to be erected at Main and Lib- 
erty streets were opened January 14. 
The architects are Sanguinet, Staats and 
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Gottlieb, Houston. The building will 
cost about $90,000 and will be three stories 
high. 

BRYAN, TEX.—Extensive improve- 
ments in the electric lighting system will 
be made here shortly. 

BURNET, TEX.—The Southwestern 
Graphite Mining Company is considering 
the reconstruction of its power house re- 
cently destroyed by fire. 

McALLEN, TEX.—The Rio Grande 
Public Service Corporation is considering 
improvements in its plant to cost about 
$40,000. 


DALLAS, construc- 


TEX.—Immediate 
tion of the transmission line from Nor- 
wood to the Dallas Power and Light 
Company's properties, the proposed Oak 
Cliff substation, feeder lines from the 
substation, and a high power transmis- 
sion line to Love Field will be begun at 
onee. Half the cost of the transmission 
line to the Norwood station will be sus- 
tained by the Texas Power and Light 
Company and the other half by the Dal- 
las company. 

GALVESTON, TEX.—$300,000 has been 
voted part of which is to be used for im- 
provements in the electric lighting sys- 
tem, 

GALVESTON, TEX.—Additional 
lights have been ordered purchased. 

JEFFERSON, TEX.—The city is plan- 
nine some improvements in the electric 
lighting system. 

MARFA, TEX.—Marfa Electric & Ice 
Company contemplates enlarging electric 
light and power plant. 

McALLEN, TEX.—Rio Grande _ Public 
Service Corporation will install addi- 
tional machinery and equipment in its 
electric light and power plant to cost 
$40,000. 

SAN ANGELO, TEX.—The San Angelo 
Ice & Power Company will make im- 
provements on its plant within the next 
few months which will involve the ex- 
penditure of about $10,000, 

SEMINOLE, OKLA.—At a recent elec- 
tion bonds amounting to $5000 were voted 
for the installation of an electric light 
plant. 

UVALDE, TEX.—Plans have been 
made by the Uvalde Electric & Ice Com- 
pany to install additional machinery in 
ite plant to provide power for operating 
irrigation pumps and the machinery of 
industrial plants. 


WESTERN STATES. 


SWEETGRASS, MONT.— The Toole 
County Telephone Company has filed 
articles of incorporation, through Ken- 
neth G. Luke and others, capital stock 
$50,000. <A line is to be constructed be- 
tween Shelby and this place. 

KINGMAN, ARIZ.—Profitable operation 
of scores of mines in northwestern Ari- 
zona ‘s due directly to the service of the 
Desert Power & Water Company, of 
Kingman, a concern that now has an 
investment of $750,000 with lines extend- 
ing te Oatman, Chloride, and other pro- 
ducing districts. Improvements made 
during the past year cost $200,000, includ- 
ing an added 3000 horsepower’ Allis- 
Chalmers turbine with corresponding boil- 
er additions. At an expense of $90,000 
a line is to be built to Hackberry and 
another line will extend to Cyclopie camp, 
30 miles north of Chloride. 

SALT LAKE CITY, UTAH.—For the 
purpose of developing electrical energy, 
which will augment the power already 
supplied to Salt Lake, Joseph Lippman 
and Henry Strauss have applied to the 
State engineer, George F. McGonagle, for 
permission to use water from the west 
and north forks of the Duchesne River, 
near Stockton, in Duchesne County. The 
plans of the applicants contemplate the 
development of approximately 12,000 
horsepower by means of water turbines. 
The electrical energy will be transmitted 
to Salt Lake by means of a high ‘tension 
transmission line. A concrete dam of 
considerable size is also proposed as a 
diversion feature. 

CHEHALIS, WASH.—O. E. Anderson, 
Portland, Oregon, is asking a franchise 
from the city to conduct electric light 
and power business. If granted he will 
enter into competition with the North 
Coast Power Comnany, which has exten- 
sive interests in that city and section. 

SEATTLE, WASH.—Mayor H, C. Gill, 
in presenting his annual message recom- 
mended construction of an _ additional 
steam power plant that would serve the 
industrial district south of Yesler Way. 


SEATTLE, WASH.—Construction of a 


flood 
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steam power pliant on the water front 
having sufficient capacity to supply 12,500 
kilowatts of electricity and at the same 
time steam sufficient to heat the build- 
ings in the district between Madison and 
Main streets and Third avenue and El- 
liott Bay is being considered and in a 
report to the mayor, Superintendent of 
Lighting J. D. Ross, estimates that such 
a plant would cost $600,000 and that it 
could be completed by the coming winter 
if delivery of machinery should be au- 
thorized within six or eight months, 


SEATTLE, WASH.—Puget Sound Trac- 
tion, Light & Power Company has com- 
pleted its plans for erection of the super- 
structure of its coal pulverizing plant on 
Western avenue. Building is to be three 
stories, 60x 150 feet, of reinforced con- 
crete and will cost about $75,000. It will 
be erected by day labor under supervision 
of engineering department. 


SEATTLE, WASH. — Seattle has been 


permit to develop the Skagit 
site in the national re- 
utility bonds in the sum 
provided for some time 
ago will be used for this purpose. 
Bids for the construction of this plant 
will be received by the Board of Public 
Works up to March Ist, 1918. The formal 
permit is to be issued to the city to de- 
velop the lower Skagit river site when 
the city shall have accepted bids for 
the construction work or has signified the 
intention of doing the work itself in the 
event of failure to receive reasonable 
bids. The city is also given priority right 
in the remainder of the river, this tem- 
porary permit to be in force up to May 
15 by which time the city is to plaee in 
the hands of the federal authorities its 
plans for the ultimate development of the 
greater and upper site. According to 
present intentions 25,000 kilowatts will 
be developed by this first unit or the 
equivalent of some 33,000 horsepower. As 
before announced a high-power line is to 
be constructed to the city and a sub- 
station erected within the city. The en- 
tire development will be undertaken on 
the basis of further additions to be con- 
structed as the need arises. The first 
unit will include a station on the Skagit 
river. A flume or tunnel will be con- 
structed to this and the station so erect- 
ed that additions can be made without 
interference. The granting of the per- 
mit is conditional upon the way in which 
the plan of the city is viewed by the 
department. It is estimated that two 
vears will be required to complete the 
first development work. 

SHELTON, WASH. — Goldsborough 
Telephone Company has applied to the 
county for a 25-year franchise for oper- 
ating in certain sections of the county. 

TACOMA, WASH.—On account of the 
increased demand for electricity, city of- 
ficials are planning for an _ additional 
storage system for the municipal power 
plant at La Grande. Plans are being 
made that will increase the capacity by 
17,500 horsepower. Construction of 
flumes, dams and gates will be started 
as soon as the site for the storage site 
is decided upon. 

BARTON TOWNSHIP, ONT., CAN- 
ADA.—The township is considering the 
purchase of electrical equipment to cost 
about $55,000. 

BRUSSELS, ONT., 
Council is considering the 
of a new electric lighting plant 
near future. 

GALT, ONT., CANADA.—A by-law has 
been passed by the ratepayers appropri- 
ating $45,000 to pay for extension to 
municipal hydroelectric system. 

PARKHILL, ONT., CANADA.—Town 
is planning erection of hydroelectric sta- 
tion to cost $12,000. 

EUGENE, ORE.—The water board con- 
templates extensive power additions at 
the power plant at Walterville. It has 
been determined that it is possible by 
constructing a wing dam on the Mc- 
Kenzie river to develop 5000 theoretical 
or 3600 actual horsepower for the use of 
the plant. Engineer advises that a gate 
be placed in the forebay to accommodate 
a second penstock later to supply a third 
unit to the plant. 

GATES, ORE.—Santiam Co-operative 
Telephone Campany has filed articles of 
incorporation and will serve this place 
and Mill City. 

PORTLAND, ORE.—The Northwestern 
Electric Company, Pittock Block, has 
epwarded a contract to C. C. Moore & 
Company, San Francisco, for the con- 
struction of a power plant to _ cost 
$2,000,000. 
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LOS ANGELES, CAL.—City is plan- 
ning for the completion of the municipal 
power plant No. 2 in San Francisquita 
Canyon to develop about 25,000° horse- 
power, to cost $750,000. 

SANGER, CAL.—It is reported that 
San Joaquin Light & Power Company is 
making plans for the construction of 
three power plants, to cost several mil- 
lion dollars. 
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RESERVOIR.—The waterworks depart- 
ment of Kansas City, Kan., is planning 
a reservoir. Sealed proposals will be 
received by Howard Payne, city clerk, 
until 10 a. m., February 5. 

CAPSTANS.—Bids will be received un- 
til 11 a. m., February 11, by the Bureau 
of Yards & Docks, Navy Department, for 
furnishing and delivering’ electrically- 
driven capstans at Norfolk and Philade!- 
phia navy yards at an estimated cost of 
$110,000. 

CONDUIT AND LIGHTING SYSTEM 
—Supervisinge Architect, Treasury De- 
partment, Washington, D. C., will receiv 
bids until 3 p. m., February 14 for the 
installation of a conduit and lighting 
system in the U. S. postoffice at Elmira 

INCANDESCENT LAMPS.—Proposals 
will be received by the Board of Publix 
Works, Seattle, Wash., up to 10 a. m., 
February 1, for supplying the city light- 
ing department with approximately 500,- 
00@ incandescent lamps for the ensuing 
year, in accordance with specifications 
of the board, lamps to be delivered in 
standard packages f. o. . city ware- 
house, Ninth avenue South and Lander 
street. The sum of $3000 is required, 

ELECTRICAL EQUIPMENT.—Bureau 
of Supplies and Accounts, Navy Depart- 
ment, Washington, D. C., will receive 
bids on the following equipment, for de- 
livery at Brooklyn, N. Y.: Miscellangous 
leaded and armored interior-communica- 
tion cable, schedule 1671; 630,000 feet of 
incandescent lamp cord, schedule 1670: 
miscellaneous 12-inch desk and bracket 
fans, schedule 1669; 11,500 feet rubber- 
insulated lead-covered wire, schedule 
1670; miscellaneous single-conductor rub- 
ber-covered duplex wire, schedule 1670; 
145,000 feet single-conductor plain wire, 
schedule 1671; 120,000 feet rubber-insul- 
ated telephone wire, schedule 1670; 130,000 
feet twin-conductor wire, schedule 1670. 


HYDROELECTRIC POWER PLANT.— 
Board of Public Works, Seattle, Wash., 
has issued revised specifications for the 
construction of a hydroelectric plant and 
transmission lines, to become an exten- 
sion of the municipal electric light and 
power system of Seattle. Bids for the 
proposed work are invited and will be 
received until 10 a. m., March 1, 1918. 
Separate proposals are asked on power 
plant and transmission lines; the plant is 
to be built on a site within the limits 
of the Federal domain, the rights thereto 
to be obtained by the city. A bond issue 
of $5,000,000 has been authorized. By 
reason of the great demand for power in 
Seattle and vicinity, the contractors are 
expected to guarantee time of comple- 
tion, and no extensions of time for re- 
ceiving bids can be granted. Under the 
stress of existing demands, the time of 
delivery is to be the essence of the con- 
tract. Revised specifications can: be ob- 
tained by application to J. D. Ross, super- 
intendent of lighting, City Hall, Seattle, 
Wash. 

CENTRIFUGAL PUMPS AND MO- 
TORS.—Sealed proposals in duplicate, one 
copy addressed to J. H. McLain, secre- 
tary Board of Public Affairs, Texarkana, 
Ark., and the other to W. J. De Fee, city 
secretary, Texarkana, Tex., will be re- 
eeived at offices of each in city hall of 
their respective cities until noon Febru- 
ary 5 for four centrifugal pumps and four 
motors with switches and starters. ‘Each 
proposal must state the full amount for 
which the machinery will be furnishe? 
end must be accompanied by a certified 
eheck upon a Texarkana bank for the 
sum of $750, one payable to the City of 
Texarkana, Ark.. and one nayable to City 
ef Texarkana, Tex. All bids must be on 
forms furnished by the consulting engi- 
neer, and Shall be in accordance with 
plans and specifications on file with the 
eitv secretary. Address« T.. T. Peden, con- 
sulting engineer, Houston, Tex. 
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Public Utility Bonds Active. 


Glenn Griswold, the Chicago financial 
writer (now with the Chicago Tribune) 
recently said in the Chicago Examiner: 

“Public utility bonds are developing a 
better tone and there is renewed inquiry 
for seasoned issues, All new utility issues 
have been sold easily and well placed. 
Prices are holding steady. Until recently 
there was heavy liquidation because of the 
fear on the part of investors that the 
finaneing necessary to refund maturing 
obligations and provide for necessary ex- 
tensions might be hampered by the gov- 
ernment supervision of new capital is- 
sues. The contrary is proving true. There 

no record of Secretary McAdoo refusing 
to sanction a single utility issue proposed 
sinee the supervision began. In contrast, 

number of industrial flotations have 
been abandoned because of the lack of 
sovernment sanction. The government 
takes the position that utilities are es- 
sential to the industrial welfare of the 
country. Gas and electric properties are 
potent factors in the conservation of 
labor and fuel. Another reason for re- 
turning confidence in utility bonds is the 
fact that for the first time in the history 
of state regulation state commissions are 
almost unfailing in granting increases in 
rates where income is insufficient to pro- 
vide for extensions and a fair return on 
the investment. During the past year 
state commissions allowed 401 applica- 
tions for rate and fare increases out of 
162 applications and a part of the re- 
mainder are still pending. This betokens 

new attitude on the part of commis- 
sions and a new relationship between the 
people and their utilities. Present condi- 
tions assure any fairly managed utility 
adequate earning power.”’ 

Cc. B. Evans, in the Philadelphia Ledger, 
Says: 

“The continuance of high cost has been 
recognized in many instances already by 
municipalities in allowing lighting and 
transportation companies to increase their 
rates. This is a hopeful sign, for the 
worst handicap to the public utility com- 
panies has been the fixity of the selling 
price and the tendency of cost to in- 
crease. It is only a matter of fair re- 
ciprocation for cities to permit increased 
rates inasmuch as the _  best-managed 
electrical companies have from time to 
time involuntarily reduced their selling 
prices. Yet it was only a few months 
ago that most persons considered such 
action by municipalities as among the 
hopeless things of life. We appear to be 
coming in this country to a better under- 
standing between city and corporation.” 





Utilities Soliciting Government Aid 
on Rate Increases. 
A recent issue of the Financial World 


Says: 

“Within the last week a committee 
of representative public utility men has 
been in Washington conferring with vari- 
ous high government officials on the 
question of increased rates for service 
furnished by utility corporations, * ® 

“Tt is understood that the Government 
officials were fully convinced of the ne- 
cessity for an advance in the rates for 
utility service and the committee closed 
the conference greatly gratified over the 
spirit in which their representations were 
received. Detailed cost sheets of utility 
service are to be furnished to the Govern- 
ment officials and it is understood that 
they will assist in making known to the 
various state rate-regulating bodies the 
necessity for higher rates for certain 
classes of utility service. 

“With the Government co-operating 
with the utility companies in securing 
higher rates it is practically certain that 
the utilities will be able to make a much 
stronger presentation of their case before 
the state commission. At many points 
the output of munitions and other essen- 
tial war supplies is absolutely dependent 
upon electric power and_ artificial gas 
plants and to secure full and efficient 
operation of these plants compensatory 
rates must be established for the utilities 
to ensure proner maintenance and to 
provide for extensions.” 





Our Credit Resources. 


The Guaranty Trust Company of New 
York City, im advance matter for its 
February number of The Guaranty News, 
sums up a number of financial questions, 
which are reviewed by Charles H. Sabin, 
president of the company. Regarding 
credit resources he says: 

“On January 4, 1918, the twelve Federal 
Reserve Banks, after providing for the 
minimum reserve of 40 per cent in goid 
against federal reserve notes outstanding, 
had a reserve of 85 per cent against net 
deposits. This reserve was made up 
principally of gold, as is indicated by the 
fact that out of the total reserve hola- 
ings of the twelve banks, which was 
$1.733,000,000, only $45,000,000 consisted 
of legal tender notes, silver, etc. 

“The Federal Reserve Banks are re- 
guired to keep a minimum reserve of 35 
per cent, in lawful money against net 
deposits. On the basis of excess reserves 
over 25 per cent against net deposits, 
and on the assumption that all of this 
reserve was to be used in the extension 
of credit in the form of deposits, the 
twelve banks would be able to extend 
approximately $2,000,000,000 of credit to 
member banks. 


Twenty Britton DoLLaR EXPANSION. 


“This $2,000,000,000 of credit extended 
by the Federal Reserve Bank to member 
banks could in turn be considered by the 
member banks as reserve held in the Fed- 
eral Reserve Banks. On the basis of this 
reserve, it would be possible for the mem- 
ber banks to in turn extend credit of 
approximately $20,000,000,000. 

“But even after the extension of credit 
to this degree, the actual specie holding 
of the Federal Reserve Banks would con- 
sist of 40 per cent against notes and of 
35 per cent against deposits, which would 
leave the Federal Reserve System in a 
far more favorable position than that of 
the Bank of England to-day. 

“The latest statement of the Bank of 
England showed that its Banking De- 
partment had a reserve equal to approx- 
imately 19 per cent. This consisted of 
gold and silver coin and bank notes put 
out by the Issue Department of the 
Bank of England, which department has 
power to issue bank notes secured by 
approximately £18,000,000 Government 
and other securities. All notes issued 
above that amount must be backed up 
by 100 per cent gold. 

“Combining the reserves of the Issue 
Department and the Banking Depart- 
ment, it is seen that the total reserve 
of approximately 24 per cent of specie 
was-held by the Bank of England against 
total deposits and total notes issued, 
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“In the development of our heretofore 
latent productive capacity, which creates 
new credit resources, lies one of our 
strongest sinews of war, for it is on the 
eontinuance of our industries and their 
elasticity that the state itself depends 
for existence. The part business is play- 
ine in the winning of this war is incal- 
= and it must be cheered to the 
task. 

“We should not overlook the fact that 
this country is so well able to bear the 
tremendous financial burden of the war 
because of its sound, vigorous business 
conditions. Our present taxation pro- 
gram is estimated to furnish money for 
as large a percentage of war expendi- 
tures as is that of Great Britain. And 
England and the United States, we should 
remember, are taxing industry and wealth 
more heavily than are -any other coun- 
tries in the world. But if America re- 
mains busy and prosperous the financial 
burden will not be an overwhelming one. 
It is certain that the great resources of 
our country are ample to meet the needs 
of this crisis. 

“This is no time to be stampeded into 
false judgment or rash act. Calmly and 
cheerfully we should adjust our minds 
and our affairs to meet the problems of 
the hour in the certainty that sanity and 
justice will survive when ‘the froth and 
fury’ of the moment are spent.”’ 














Public Utility and Industrial Financ- 
ing Corporation Being Organized. 


The federal reserve board has suggest- 
ed in its annual report early considera- 
tion by Congress of the problem of cor- 
porate financing. According to New 
York bankers, the plan contemplated by 
the board, but not stated in its report, 
is the establishment of a federal corpo- 
ration, capitalized at approximately 
$500,000,000, and organized along the lines 
of the government-owned kmergency 
Fleet Corporation, which would supply 
funds to public utility and industrial 
corporations that would ordinarily do 
their financing in the open market. 

This arrangement, it is believed, would 
relieve the banks of the burden of financ- 
ing and, at the same time, make it un- 
necessary for the companies to press their 
securities into the hands of investors, 
who, in the absence of new corporate 
issues, would be in better position to 
make more liberal investments in Lib- 
erty Loan bonds. 

An_ intimation that some such proposal 
was having the attention of the authori- 
ties in Washington was had in dispatches 
two weeks ago in which legislative plans 
were outlined for the licensing by the 
treasury of all new security issues. 

According to the bankers, the organi- 
zation of the $500,000,000 corporation has 
the tentative approval of the federal re- 
serve board and the bill providing for its 
establishment is about completed, only 
a few minor details having to be decided. 
It is understood the proposed corporation 
would lend money to public utility and 
other companies provided an investiga- 
tion showed the money was needed for 
essential necessities and provided the 
credit standing of the concern was satis- 
factory. It is believed that loans made 
to corporations would be secured by the 
deposit of collateral and that all applica- 
tions would be more carefully scrutinized. 
Although nothing official on the subject 
has been made public, the supposition is 
that loans would be made at a uniform 
rate to all borrowers. 

As the government is to own all the 
stock of the corporation, it will have 
to supply the funds, and the understand- 
ing is that the proposed bill will pro- 
vide for an appropriation to be made 
out of the general funds or out of the 
proceeds of the Liberty Loan bond sales. 

The expectation is that the proposed 
corporation will work with the members 
of the suggested security licensing board, 
and that, in some cases where it does not 
appear advisable for. the corporation to 
finance an applicant, it may be granted 
permission to arrange for its financial 
needs in the open market. It is not in- 
tended that all new financing shall be 
handled by the corporation, but presum- 
ably the corporation, in co-operation with 
the licensing board, will have control 
over all new issues. 





Stability in Copper Conditions. 

With the production of copper keeping 
well up to volume of demand, both for 
war material and domestic uses, and 
with the price fixed at 23% cents until 
June 1, the buying is confined mostly to 
actual needs, with no tendency to lay in 
heavy supplies. Most deliveries being 
made are to carry out contracts. The 
small consumers are being abundantly 
supplied at the jobbers’ price of 24.67% 
cents per pound. It is probable that the 
costs of mining, smelting and refining, 
in the copper industry, may have reached 
the maximum, and as a result of the ad- 
justment to existing conditions those op- 
erations may he expected to continue at 
or above normal capacity during the 
vear. A _ stabilization of the industry 
has been accomplished bv government 
control of the wrice and distribution. 

Copper Exports. 

The following table shows the exports 
of copper from the United States by 
months since January, 1914, in tons of 


2240 pounds. 

1917. 1916. 1915. 1914. 
.. *51,322 23,663 26,193 36,018 
Pe ebsas *32,265 20,648 15,583 34,634 
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30,148 
18,738 
28,889 
16,976 


Mar. -*51,2 26,321 
April ) 21,654 
May 062 
June 39,595 
July 35,066 
Aug 2,160 
Sept 403 
Oct 3,224 
Novy. : ‘ 2,598 
Dec tail 26,486 
Total $48,596 7,310 " 
*Exports to Canada included, 
Dividends. 
Rapids Manutacturing & Power 
Company has deciared a quarterly divi- 
dend ot \% per cent, payable February 


15 to stock of record January 31, 
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Montreal Light, Heat & Power Com- 
pany has deciared a quarterly dividend 
of 2 per cent, payable February 15 to 
stock of record January 31. 

Commonwealth Power Railway & Light 

Company declared a dividend of 1% per 
cent on the preferred stock to stocknold- 
ers of record January 28, 1918. payable 
in scrip, dated February 1, 1918, due in 
or before February 1, 1924, with interest 
at the rate of 6 per cent. Directors de- 
cided to omit declaration of dividend on 
the common stock for the present. 
West Utilities Company has de- 
clared a quarterly dividend of $1.50 a 
share on preferred stock, payable March 
1 to stock of record February 15. 


Middle 


Greene Cananea Copper Company has 
declared a quarterly dividend of $2 a 
share, payable February 25 to stock of 
record February 8. 

American Railways Company declared 
regular quarterly dividend of 1% per 
cent on the preferred ‘stock, payable 
February 15. 

Columbia Gas & Electric Company has 
declared its regular quarterly dividend 
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and $54,832,133 on September 30, 1915. 
The balance sheet as of September 30, 
1917, shows cash amounting to $4,927,666; 
notes pavable, $15,000,000; accounts pay- 
able, $8,949,261, and total assets and lia- 
bilities of $197,466,450, 


COLUMBIA GAS & ELECTRIC COM- 
PANY. 


For the first time in its 
gross earnings of the Columbia Gas & 
Electric Company passed the $10,000,000 
mark for a year. The gross for 1917 was 
nearly $11,000,000, which was an increase 
of 19.9 per cent over 1916. The surplus 
is nearly $3,000,000. The statement for 
the twelve months ended December 31 
follows: 


history the 


Increase. 
$10,861,840 $1,803,588 
Operating expenses 5,639,767 1,015,991 
Net op. earnings ... 5,222,073 787,580 
Tot. net and otherinc. 7,170,687 1,908,600 
Sur. after fixed chgs. 2,934,485 1,777,000 
UNITED LIGHT & RAILWAYS COM- 

PANY. 

Karnings of subsidiaries of United Light 
& Railways Company, for 12 months end- 
ed November 30, 1917, compares as 
follows: 


Gross earnings 


1916. 
Twelve months’ 
gross 
Net after taxes .... 2, 
Surplus after 
charges ,274, 725 1, 
Holding Company: 
Twelve months’ 
gross 
Total gross 
Net after taxes .... 
Surplus after 
charges 
Balance after pre- 
ferred dividends 


$ 6,817,448 


817 
2,660,123 
2 


57,606 


1,239,144 
1,894,084 
1,707,454 
1,131,448 

536,617 


MISSISSIPPI RIVER POWER COM- 
PANY. 


2,046,898 
1,876,777 


1,187,409 


582,468 


For the twelve months to November 
30 gross, $1,972,420; increase $251,448; net 
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VIRGINIA RAILWAY & POWER Com. 
PANY. 


1917. 
638,058 $ 
293,369 
301,593 


1916. 
526,315 
278,760 
285,904 


December gross 
Net 
Total income 
Surplus after tax 

& charges 
Six months’ gross. 
Net 
Total income 
Surplus after tax 

& charges 


145,264 
3,584,329 
1,646,668 
1,703,129 


131,197 
2,977,681 
1,516,926 
1,567,822 


764,418 671,207 


WISCONSIN-MINNESOTA LIGHT & 
POWER COMPANY. 
1917. 1916. 

Twelve months’ 
gross* $ 1,712,220 
Net after taxes .... 896,480 

Surplus after 

charges 597,618 
*Year ending Dec. 31, 1917. 


$ 1,304,460 
698,150 


GEORGIA LIGHT, POWER & RAIL- 
WAYS COMPANY. 

1916. 

950,855 

487,361 


1917 gross 
Net after charges. 553,918 
Surplus after 
charges 156,671 90,464 
*Approximated on the basis of actual 
earnings for 11 months to November 30 
and one month (December) estimated 
comparison being made with year prevy- 
ious. 
SOUTHERN CALIFORNIA EDISON 
COMPANY. 
1917. 
609,699 
375,701 


1916. 
687,843 
411,640) 


Nov. gross 
Net after tax 
Surplus after 
charges 
Other income 
Total income 
Twelve months’ 
Oss 

Net after tax 
Surplus after 


221,551 


of one per cent, payable February 15 to qharges 
Other income 
Total income 


at cai deckaame oan 4 after taxes, $1,603,172: increase, $231,685; 
stock of record January 31. surplus, after charges, $247,726; increase, 
ma etene “ $154,922 

American Utilities Company has de- 154,922. 


clared a quarterly dividend of 1% per 
cent on preferred stock, payable February 
11 to stock of record January 31. 








WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES CF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid. 
Per cent. Jan. 22. 


Southern California Edison Company 
has declared a quarterly dividend of 1% 
per cent on common stock, payable Feb- : 
ruary 15 to stock of record January 31. . - Bid. 

exsist Public Utilities— , Jan. 2 
Adirondack Electric Power of Glens Falls, common 
Adirondack Electric Power of Glens Falls, preferred 
American Gas & Electric of New York, common 
American Gas & Electric of New York, preferred 
American Light & Traction of New York, common 
American Light & Traction of New York, preferred 
American Power & Light of New York, common 
American Power & Light of New York, preferred 
American Public Utilities of Grand Rapids, common 
American Public Utilities of Grand Rapids, preferred 
American Telephone & Telegraph of New York 
American Water Works & Elec. of New York, common ‘ 
American Water Works & Elec. of New York, particip as. 
American Water Works & Elec. of New York, first preferred ,.. 
Appalachian Power of Bluefield, common 
Appalachian Power of Bluefield, preferred 
“ities Service of New York, common 
Cities Service of New York, preferred 
Commonwealth Edison of Chicayo 
Comm. Power, Railway & Light of Jacksun, common 
Comm. Power, Railway & Light of Jackson, preferred 
Federal Light & Traction of New York, common 
Federal Light & Traction of New York, preferred............... 
Illinois Northern Utilities of Dixon 
Middle West Utilities of Chicago, common 
Middle West Utilities of Chicago, preferred 
Northern States Power of Chicago, common 
Northern States Power of Chicago, preferred 
Pacific Gas & Electric of San Francisco, common 
Pacific Gas & Electric of San Francisco, preferred 
Public Service of Northern Illinois, Chicago, common 
Public Service of Northern Illinois, Chicago, preferred......... 
Republic Railway & Light of Youngstown, common 
Republic Railway & Light of Youngstown, preferred 
Standard Gas & Electric of Chicago, common 
Standard Gas & Flectric of Chicago, preferred 
Tennessee Railway, Light & Power cf Chattanooga, common. ... 
Tennessee Railway, Light & Power of Chattanooga, preferred... 
United Light & Railways of Grand Rapids, common 
United Light & Railways of Grand Rapids, preferred 
Western Power of San Francisco, common 
Western Power of San Francisco, preferred 
Western Union Telegraph of New York 
Industrials— 
Electric Storage of Philadelphia, common 
General Electric of Schenectady . 
National Carbon of. Cleveland,. common 
National Carbon of Cleveland, preferred 
Westinghouse Electric & Mfg. of Pittsburgh, common 
Westinghouse Electric & Mfg. of Pittsburgh, preferred 
*Last sale. 


Cumberland County Power & Light 
Company has declared the regular quar- 
terly dividend of 1% per cent on the pre- 
ferred stock, payable February 1 to stock 
of record January 16 

Philadelphia Company declared the 
regular semi-annual dividend of 2% per 
cent on the 5 per cent preferred stock, 
payable March 1 to stock of record Feb- 
ruary 9 

The United Power & 
Company declared a dividend 
share, payable January 30 to 
record January 15 


Transportation 
of $1.32 a 
stock of 


the 
per cent 
in stock, 
stock of 


regular quarterly dividend of 2 
in cash and 2 per cent extra 
both payable February 15 to 
record January 31. 
Earnings. 

GEORGIA LIGHT & POWER COMPANY 

For the year 1917 (December estimated) 
sross earnings increased 13.4 per cent 
over 1916 and net earnings 13.8 per cent; 
net income, 25.3 per cent; balance 73.3 
per cent. The gross earnings were $1,- 
078,297, as against $950,855 in 1916; net 
earnings, $553,918. compared with $487,- 
261: net income, $332,576. compared with 
$265,054: the balance, $156,671, compared 
with $90,464. 
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Increase. 
$ 1,803,588 
,015,991 


.... $10,861,840 
5,639,767 


Gross earnings 
Operating expenses 
Net operating ex- 
penses 
Total net 
ine. . 
Surplus after fixed 
charges , 


5,222,073 787,580 


7,170,687 ,908,600 


2,934,485 1,777, 00€ 


GENERAL ELECTRIC COMPANY. 

The profit and loss account as of Sep- 
tember 30, 1917 shows total sales billed 
amounted to $143,968.419, and a surplus 
of $20,671,380, as compared with a sur- 
plus on December 31, 1916, of $34,160,763, 





